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AUSTRALIAN FRESHWATER FLAGELLATES. 
Dy G. 1. PLAYFAIR. š 
(Plates i. to ix.; and tbree Text-figures.) 


In the present paper I have endeavonred to give some acconnt of all those 
forms oť microscopie life řound in our waters, whieh are included under the 
elass Flagellatae of the freshwater Algae. From tbe early days of my studies 
I have always felt a lively interest in the freshwater flagellates and looked for- 
ward to a time when I should be in a position to set forth some small attempt 
at a monograph P such as occur loeally. The fotlowing notes therefore, dealing 
with almost al the commonly occurring species and with a large number of 
forms, also. wich are not at all eommon, represent the gleanings of 15 years. 

The more important part of the work, however, was accomplished during 
the period .en, as a science research scholar of the University of Sydney, I 
was enabled to devote myself for some years to a more thorough investigation of 
Australian pond lite than I had previously done. It is with pleasure, therefore, 
that ] here express my heartiest gratitude to the Senate of the University for 
afforded me the opportunities which have resulted in my bringing a long- 
eherished desire to a successful issue. 

In conjunction with these notes should be taken my carlier paper on “The 
Genus rachelomonas." (These Proceedings, xl. 1915) whieh was written in 
advanee, on account of the very large number of new forms observed in that 
genus. The title “Australian Flagellates" may perhaps be considered too grand 
when it is observed that all the gatherings were made in two loealities only, viz.: 
—the suburbs of Svdney and the neighbourhood of Lismore. This, however, is 
not so. for the Flagellates are entirely eosmopolitan and the ordinary forms 
always very wide-spread. In moving from one distriet to another one merely 
picks up the same common form over and over again. The rarer varieties, on 
the other hand. are generally polymorphic forms without any local attaehment 
whatever. but merely the result of unusual combinations of rain and shine, tem- 
perature, movement and stagnation in their habitat. It is for this reason that 
ihey are uneommon. They are entirely the produet of their environment. In a 
very large number of cases also, they are simply stages of growth whieh have 
become fixed at that point either by the induration of the cell-wall or by the 
lack of any stimulus to further growth. 
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Given a smtable district ihe most advantageous eourse to pursue is [o 
thoroughly exploit its treasures over a ferm of years, by repeated gatherings 
trom every litle pond, roadside puddle, or piece of swampy ground. AN the 
forms marked “Lismore” in this paper were gathered within a circle no more 
than 2 miles in diameter, and vet atter my having thoronghly ransaeked this 
comparatively small area for eight years, two fine specimens, never previously 
recorded—Mallomonas Utumesa Stokes and = Trachelomonas | splendida, n.sp.— 
make their appearanee from pools already wel] searched (Mareh, 1920). Com- 
pare my remarks in "New and rare freshwater Algae" (These Proceedings, xlii., 
1918, p. 498). — Trachelomonas | splendida was obtained from the pool there 
referred to. 

Mention is here made of 172 forms of flagellate life representing 39 venera; 
105 being elassed as species, 62 as varieties and 5 forms. Ot these, 43 species, 
48 variefies and 5 forms (96 in all) are considered to be hitherto nndeseribed. 
One genus, Seintilla, is proposed as new. 

These figures, however, do not include the 104 forms of JTrachelomonas 
previously recorded. When these are added, the total number of non-Volvoeine 
Flagellates observed to date, stands at 276. The proportion of new forms may 
appear rather large, but it should he borne in mund that hardly any work has 
been done on the freshwater Flagellates of subtropical or tropical eountries, and 
that if is exaefly the higher temperafures prevailing there and the greater vicis- 
situdes to whieh pond lfe is snbjected, that are the cause of tbe much larger 
number ot varieties fo be observed. 

The enlargement attaehed to the figures in the explanation ot the plates is 
not the magnifieation used in observation of the hving specimens but merely 
indicates the scale (somewhat reduced) used in drawing the figures for repro- 
duction. Observations were made chelly with a 1/6 ineh holvscopie objective, 
N.A. .95, and 18 diam. oeular in a tube-length of 6 inches. Thes> were assisted 
by a l/lZim. hoinogeneons holoscopie lens. 


FLAGELLATAE 
Protomastigineae. 
Fam. BICOECACIEAE. 
Genus POTERIODENDRON Stein. 


POTERIODENDRON PETIOLATUM Stem (Ll. i, fig. 1). 


Lorica long. 17—22, lat. S 

Guildford. (77); Lismore (260, 290, 298). 

Stein, Der Organismus der Intisionsthiere, iji. ll. T.xi, fig. S 11; Senn, 
Flagellata, p. 123, f. 80; Kent, Infusoria, Stylobryon petiolatum (non Dujardin), 
Pl xxii, lig, 17—30; Dinobryon petiolatum Lemm., Galtung Dinobryon, p. 
519. 

The eupule has a slightly everted rim. l have never seen the zooid, but 
smal] sprays of the empty eupüiles oceur very sparsely in my gatherings. They 
are generally faintly rufescent, differing in this from all forms of Dinobryon, the 
petioles iIneonspicuons and no longer than the enpules, so that the latter appear 
to be sessile, They may always be distinguished from Dinobryon by a minute 
refringent blob at the base, marking the head ot the petiole which is there 
slightly dilated. Main petiole of a spray noted—55,4 long. For Stylobryon 
Fromeníal (see Kent, Le., Pl. xxiii, fig. 29) fhe arrangement of the cupules in 
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the figure differs from both Dimobryon and Poteriodendron. Dinobryon petio- 
latum Duj. (Hist. Natur. des zoophytes Infusoires, p. 322, T.i., fig. 22) has 
nothing to do with Poteriodendron, as the author says “animaux verts.” 

Var. ABBOTTI (Stokes) mihi. (Pl. i. fig. 2.). 

Cupules conieal-eampanulate, rim not everted, dimensions same as those of 
ihe type. 

Svdnev Water-Supply: Lismore (260, 290). 

Syn. Stylobryon Abbotti Stokes, Intuseria of the U.S.. p. 79, Pl. i. fig. 
12; Dinobryon sertularia forma, Playt.. Plankt. Syd. Water. p. 515, PI. 57, fig. 
5; D. sertularia var. conicum, Playf., Vrw. Alg. Lismore. p. 315; Cf. Stein. Le. 

Stokes gives a good detailed account of this form and its zooid, but his 
figure is ineorreet, as he says that the eupules are twice as long as the maximum 
breadth (true also of Stem's and of our own) whereas m fig. 12 the proportions 
are only 6:5. I find the two forms intermingled in the same spray. 


Fam. CRASPEDOMONADACEAE. 
Genus SPHAEROECA Lauterborn. 
SPHAEROECA vOLvOx Lauterborn. 


Coenob. diam. e.15y; cell. long. circa 5. lat. e. fy. Lismore. 

Cf. Senn, Le, p. 126, t. Sip (after Lauterborn). Very rare, only once 
noted as a minute coenobium of hyaline cells radiating from a centre as in 
Synura. The cells were so small and the outlines so indistinct that even under 
a high magnification I was unable to make out the details. Senn gives the 
dimensions as, eells 8—12y long. coenobium up to 200p. 


, Genus SAL PINGOECA Clark. 

I do net think that there is anything charaeteristic of the species in the 
presence, absence or length of the petiole in this genus.  Kent's figures, le., Pls. 
v. and vi. sem to me to show this distinctly. PL v., f£. 20, makes it quite clear 
also that the coenobium may simulate Petiolatum so that in the absence of the 
zooid one eannot be distinguished from the other. 


t « . 7 
SALPINGOECA AMPULLACEA (A. lr.) Stein. (VPI. i, figs. 3. 4). 


Cell. long. 10, lat. 43—6ip. Lismore (302). 

Syn. Chytridium. ampullaceum, A. Braun, “On Chytridium." T. v., f. 24— 
27; Stein, Le., ui, H. i, T. xi, f. 6. 7. Quantities noted on one occasion on 
Oedogonium—rare, however, in my experience. Kent's figures of S. amphori- 
dium, le., Pl. v. f. 9. 5, at least, should be considered as representing this 
species, the long narrow tubular neck being characteristic. A minute pedunele 
may sometimes be observed and is probably very often present when not notice- 


able. 
ar CORDATS at var. (PL. fie. 5). 





Loricae corpore cordiforme nee globoso. inferne acuminato, lateribus levissime 
areuatis. Long. 10, lat. 43—62,. Lismore (302). Cum forma typica. 

The body of the lorica is more or less heart-shaped, not globose, and runs to 
a point beneath. Kent describes and figures (Le, Pl. v., fies. 13—16?, species 
S. amphora Kent and S. urceolata Kent, of somewhat similar shape, but with- 
out the long neek. On Oedogonhwm in quantity, mixed with the type. 
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S4LPINGOECA AMPHORIDIUM Clark. 


Ji I sav that 1 do not know whether l have ever observed the ivpe of 
this species. it is because Clark's original figures (Ann. Mag. Nat. Hist.. Ser. iv., 
vol i, 1868, p. 203) are diffienlt of access, the figures given by varions authors 
all differ among themselves and. though typical forms are distinct enough, it is 
not always easy to say where 5. amphoridium ends and 5. ampullacea begins. 

Lately. however. I have obtained good pencil sketches of Clark's type figures. 
He gives two, which are not in the least alike. The second has uever. to my 
knowledge. been observed or figured since. and as it is far the most common 
Torm of Salpingoeca in this country. ] have adopted it as var. australica 
(infra). The other is nearly. but not quite identical with Kent's figures (In- 
iusoria. P]. v., figs. 3. 4. and 7 only. especially fig. 4)—this, therefore. must be 
considered as the type. It has an almost exactly globose body. rounded below, 
somewhat produced and ovate above. but very little narrowed or constricted in 
the throat. the sides diverging upwards and outwards straight to the wide mouth, 
rim not everted. There is no distinct tubular neck. Kent's figures are all too 
narrowly constricted and some verge on 5. amypullacca. 


Var. AUSTRALICA min. (Pl. i. fig. 6). 


Cellulae minutae. sessiles; inferne rotundatae, superne ovatae, haud vel 
levissime eonstrictae. lateribus ad os convergentibus, ore non everto. colo nullo 
vel haud distineto. 

Cell. Jung. 8—14. lat. 4—0. Jat. oris 1—3y. 

Auburn: Guildford: (Casino (189): Lismore (254. 260). 

Our commonest form; found sessile on Spirogyra, Jlydrodictyon, Oedogo- 
nium, wore rarely on Cyclops (Entomostraca). The celle are ovate. rounded 
below, narrowed above. sides converging to the narrow mouth, ontv very slightly 
constricted, if at all. therefore with no formation of threat or nuek except the 
very least straightening of the sides below the inouth, rim not turned out. 
Senn's figure of S. amphoridium, Flagellata. p. 12$. fig. 554 (after 1 rancé), has 
the same shape ot opening as var. australica, but below is very ^tronely in- 
flated, mueh more so even than in Clarks type. It might stand as var. Francei. 
jutschli's form with flat base, figured by Kent (Lc. Pl. v. fig. 33) should 
rather. on account of the distinet neck and everted rim, be considered a variation 
of s. ampullacea, 


SALPINGORCA STHIND Kent. (Pl. i. fig. 7). 


Syn. 5. amphoridium Stem (non Clark). Le., T. xi. f. 1—5. This form 
might wel] have been arranged as a variation of s. amphoridium. The lorica has 
the same characteristic wide mouth and throat but no neck. The body. however, 
instead of being globular, is drop-shaped with a minute protuberance beneath, 
acting as a peduuele. 

Cell. long. 23; lat. corp. T. eonstrict. 23. oris 5p. 

Fairfield (112). Out of weeds in a creek. pool. 


SALPINGOECA OBLONGA Stein. (Pl. i. figs. 8. 9). 





Cell. Jong. 11—16; Jat. 41— 6. lat. oris 33; Stip. long. 4—5y. 

Guildford (77, $$): Lismore (260). 

Cf. Stein. Le, T. x. fig. iv, J. Zooid not observed. Stein's figure works 
out at long. corp. 21. Jat. 73; stip. long. 9p. Very rare here and position. some- 
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what doubttul—4t might be a form of Poteriodendron. Out of weeds in a creek 
pool along with Dinobryon and Poteriodendron. 


Fam. PHALANSTERIACEAE. 
Genus PHALANSTERIUAM Clenkowski. 
PHALANSTERIUM CONSOCIATUM (Fres.) Cienk. (Text-fig. la). 


Coenob diam. 100—440,. 

Auburn (140, 149); Rookwood; Lismore (308). 

Cienkowski, Beitr. z. Kenntn. nükrosk. organismen; Kent, Infusoria, Pl. 
Xi, f. 5—9; Stein, Lo. T. vii, fig. 1, 2. Generally met with in ground gather- 
ings in swampy places. It occurs as irregularly eireular or oval cushions with 
scalloped edges, consisting of a pale yellow or brownish mucus, minutely eranu- 
lar. [n optical seetion at the edges (he eushion shows as composed of a series 
of radiating wedges, each containing two eells near the margin. From above, the 
strueture is irregularly polygonal. 





Fam. MONADACEAE. 
Genus DEXNDROMONAS Stein. 
DENDROMONAS VIRGARIA Stein. (Text-fig. 2e). 


Naturg. d. Flagell., H. i. T. vi. fig. 1—5. Very rare, noted only once, from 
ihe Hiehmond River at Lismore (186) as a spray of a large number of living 
eells, the latter 10 X 8,4, agreeing in shape with those figured by Stein. Differs 
from Anthophysa in having a delicate branched eoenobium, each cell being fixed 
at the end of a separate branch; ef. Senn. Le., p. 133. 


Genus ANTHUOPHYSA Bory. 
AXTHOPHYSA VEGETANS (O. F. Muller) Stein. 


Coenol diam. 24—28; cell. long. 12, lat. +— 6p. 

Auburn; Parramatta; Lismore (253, 260, 263). 

Cf. Stan, Le, T. v. fig. 1—17; Senn, Le, p. 133, fig. 89c. This organism 
consists of a cluster of cuneate cells attached to stones or weeds by a very ir- 
regular mucous peduncle whieh gets gradually drawn out thinner and thinner 
by the movement of the flagellate eells until the eluster breaks away and heeomes 
a free-swimming stellate coenobium. The shape of the cells seems to vary from 
pyriform to euneate, generally the latter as far as my observation extends. 


Genus CEPHALOTHAMNIUM Stein. 
CEPHALOTHAMNIUM CYCLOPUM Stein. (2) (Text-fig. 2f.) 


Long. corp. 10, lat. 3; long. stip. 10; long. flag. v. 20. 

Canlev Vale (128). 

A few single zooids noted on the shell of an entomostracan. 

They were hyaline and perhaps represent this species. Of course, each 
coenobium must begin with a single stipitate or sessile zooid. Cf. (C ephalotham- 


nium caespitosum Went and C. cuneatum Kent; also Anthophysa stagnatilis 
DRR p. 83, Plow, 17, 
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Fam. BODONACEAE. 
Genus Bopo Ehr. 
3opo EDAX Klebs. (Pl. 1.. fig. 10). 


Flagellatenstudien, Zeitschr. f. wiss. Zool. Bd. lv., 1892. Cf. Senn, 
le., p. 135, f. 904. Oval, more or less flattened on one side, pointed in front, 
rounded behind, with two distinet llagella near the anterior end, one at least, 
it not both. often directed baekwards. A large coloured food ball often notice- 
able towards the hinder end. Contraetile vesiele in front. 

Long. 15, lat. 104.  Lismore. Rare. 


Boro SALTAN S Ehr. (Pl i. fie. 11). 


Cf Stein, V. ii. Abt. vi. f. 1— 9d, Abt. v., t. 15; Kent (Diplomasiic) 
Pl xxiv, f. 11—12; Forbes and Richardson, Biol. Upper llhnois River, PI. 
Ixxxii.. f. 9 (after Ikolkwitz). These authorities all agree in identifying this 
species with the minute drop-shaped flagellate which is commonly seen nnder 
the mieroseope pecking away at any dissolving mass of protoplasm. The body 
is slightly eurved, broadly rounded behind and somewhat pointed in front. Here 
are attached two, long, distinet flagella which are turned baekwards under the 
animaleule. Oceasionally it fastens itself to some rotting organism by its 
pointed anterior extremity, holding on, no doubt. by the bases of the flagella. 
Cf. Stein, T. ii., Abt. v.. f. 12 and f. 15, in which state it has been described as 
Colpodella pugnax Cienkowski. 

The figure of Bodo saltans given by Senn. le., p. 135, fig. 901, wonld seem 
to belong to Bodo caudatus (Duj.) Stein, Le, T. i. Abt. v, f. 1—14 (Am- 
phimonas caudata Duj. le., Vl. 7. fig. i. Diplomastir caudata (Duj.) Kent. 
le., Pl. xxiv, t. 1—10; Ieteromita putrina Stokes, Frw. Infus. U.S.. p. 105, PI. 
ii fic, Omen) 

Other figures that seem to represent this organism are [eg romita ros- 
irata Went, Pl. xv.. fig. 18—28. H. wnemata Went. Pl. xv., fig. 29, and H. 
adunca Mereseh. in Kent. PI. xv. f. 44. 


Fam. AMPIIIMONADACHEAE. 
Genus Hai tiPIDODENDRON Stein. 
linPIDODENDRON UWUXLEYI Went.  ("lext-fig. Ib). 


Not uncommon in bottom samples from swampy pools. The elegant pale 
yellow fronds of the coenobium attain to about 2505 in length. The animaleules 
themselves are minnte and inconspicuous cells situated at the tips of the 
branches. Cf. Stein, F. iv. 

Auburn; Grafton (265): Lismore (254. 308. 316). 


Distomatineae. 
(tenus TREPOMONAS Dujardin. 
TREPOMONAS: AGILIS Duj. (PL, fig. 12). 


Puan, op. cil, p. 593: Senn, p Lh 1096; Stem, T. mes Abt. ins 
f. 1—14. 
Lismore (344). łn the water of putrid swamps. 
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Text-fie. 1. 
(a) Phalanslerium consociatum (Fres.) Cienk. x 500; (5) Rhipi- 
dodendron Huxley? Kent. x 375; (c) Chromulina ochracea (Ehr.) ; 
(d) Chr. ovalis Klebs; (e) ditto seizing a Pacterium ; (77 6h. 


Byriformis,n.sp.; (g) Chr. cuneata, n.sp,; c-g x 2000. 


105 


106 AUSTRALIAN FRESIIWATER FLAGELLATES, 


Genus HEXAMITA Dujardin. 
HxaMITA INFLATA, Diu, fig. 13). 


Dajardin, pz 290; Stem. T. ni. Gib 1— 6. 

Lismore (344). With the preceding speetes. 

Dujardin gives the length as 17—204. What 1 figure is probably a young 
form, as the whole front half ot the body was homogeneons and transparent, nor 
did I observe the four anterior flagella whieh might, however, have been present. 
The shape was almost quadrangular, rounded and bag-shaped in front, truneate- 
emarginate behind with distinct angles furnished eaeh with a long flagellum. 


Chrysomonadineae. 
Fam. CHROMULINACEAE. 
Genus CHROMULINA Clenkowski. 
CIIROMULINA FLAVICANs (Ehr.) (Text-fig. 2 a—d). 


Coenob. diam, 20—60; cell. sham. $—12g. 

Centennial Park, Sydney. 

Syn. Monas flavicans Ehr.; Chrysomonas flavicans (Ehr.) Stem, op. cit. 
T. xin, f. 16—19. Very. rare, only onee observed. Our forms agree pertectly 
in size and appearance with Stein's exeellent figures in Naturg. d. Flagellaten. 
The dimensions of his figures work out at: coenob. diam. 15—65, cell. diam. 
:—10g.. The chromatophores are yellow-green, arranged as in Synura and 
Mallomonas. When mature, the cells are globose, but from self-division are 
generally found more or less oval. 


CHROMULINA OCIIRACEA (Ishr.) (Text.-fig. 1c). 


Cellulae sphaerieae, diam. 541—834. Lismore (294). 

Minute spheneal cells with two yellow-green chromatophores longitudinally 
and rather irregularly disposed within the cell and not quite parietal. There is 
a minute stigma and relatively large e.v. 

Syn. Monas ochracea Ehr.; Chrysomonas ochracea (Ehv.). Stein, T. xiv.. 
Abt. in, f. 1, 2. This and all other forms of Chromulina mentioned here were 
found enmeshed in the mycelium of a fungus surrounding a rotting plant stem 
floating in swamp waters. 





CUROMULINA OVALIS Klebs. (Text-fig. Id, e). 


Cell. longt 83—1ig lat. 51— 4314. Lismore (294). 

Cf. Senn, op. cit, p. 154. F. 107. B2. Oval or oblong in eontour, with a de- 
cided nick to one side in front from which the tlagellum springs. At this point 
there seems to be a kind of proírusile or distensible pharynx. l noted one 
feeding on cells ot. Bacterium termo. These were worked down the flagellum and 
received with a globule of water (or plasma) whieh eould be observed as a very 
distinet swelling passing down the side of the eel] till it lodged in the posterior 
part of the cell. Exactly the same procedure is depicted by Senn. p. 119, in the 
vase of Oicomones termo Ehr. whieh this speeies of Chromulina very much re- 
sembles. Is it possible that one is a saprophytie form of the other? 





BY G. I. PLAYFAIR 107 


CHROMULINA PYRIFORMIS, n.sp. — (TText-fig. 1/). 


Cellulae plus minns pyriformes, fronte  rotundatae, postice aeuminatae. 

Cell. long. 11—132, lat. 53&. Lismore (2941). 

Cells pear-shaped more or less, or ovate, broadly vounded in front, and 
pointed behind. 
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Text-fiv. 2: 
{a-d} Chromulina flavicans (Ehy.) x 900; 
(e) Dendromonas virgaria Stein. x 1500; 


(/) Cephaloihamnium cyclopusni Stein, (?) single zooids, x 2000. 


CHROMULINA CUNEATA, n.p. (Text-fig. 15). 


Cellulae prae latitudine longiores, cuneatae; fronte subtruneatae, postice aen- 
minatae. 

Cell. long. 12, lat. 33—ty. Lismore (291). 

The cell is Jong and narrow, somewhat wedge-shaped, subtruneate in front 
with a noteh to one side as in Chr. ovalis Klebs, sharp-pointed behind, sides 
shghtly arched. 
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Geuns MALLOMONAS Perty. 


MALLOMONAS ACAROIDES Perty. (FI. i, figs. 1, 2). 
Cell long. 21—49, 1n1.-12—23; setae long. 19—30,. 
Auburn: Guildford (84): Parramatta (136): Clyde; Wyrallah; Lismore 

(SESS. 

Syn. Mallomonas Plosslei Perty, see Went. FI. xxiv... f. 72, 73; Lepidoton 
dubium Seligo. Many forms of this species may be found, as it is very variable 
i its growth. [ have noted subglobose, oval, ovate pointed in front, ovate 
pointed behind, elliptic; but probably they are all growth forms of one and the 
same organism. There is evidence to show that Mallomonas develops from a 
small globose cell, and according to its rate of growth, and the line of develop- 
ment that it takes, so is the resulting form. In every species the fully-de- 
veloped form is linear-elliptie or oblong-elliptie. In M. acaroides also the cell 
may be furnished all over with setae. or some part of the surface mav be devoid 
of them. or again they may he entirely wanting. and oeeasionally they are so 
delicate as almost fo eseape observation. Cells as low down as 14 X 10, have 
been noted. Perty’s type is really an immature form of the species, and these 
may generally be recognised by having tle c.v. at the hinder end; in the mature 
form they are set m a eircle at the posterior third of the cell. Compare here 
M. elegans Lemm., Sehwed. Gewasser, t. 14, and M. tonsurata Teiling, Sehwed. 
Plankt. re ie. 3 : 


MALLOMONAS SPLENDENS (G. S. West) Pavi- (PL ii. fig. 3). 


Cell. Jong. 30—56., lat. 9—13; setae long. 16—36p. 

Auburn; Sydney Water (64, 80. 81); Botany (142); Botanic Gardens (3); 
W*rallah; Lismore (241. 260. 261, 316). 

Syn. Lagerheimia splendens G. S. West, Algae Yan Yean Reservoir, p. 
74. PL 6. f. 4—8. | Judging by my records this species is even more common m 
our waters than M. aearoides, and it is generally found in the mature shape, 
if not always the full size. indeed, I know of only one young form (infra). 
There may be any number of setae from 2 to 4 before and behind. They ditfer 
from the setae ol M. acaroides, which are like very fine bristles, in being stouter. 
of a spimous nature and inflated strongly at the base. Those in front are gener- 
ally earried at right angles to the body, the hinder group project right baek. 
they are capable of a slight amount of lateral movement. 


Var. ab i. fie, 4). 


Forma mutto-brevier,  oblongo-ovalis, setis. nullis observatis, membrana 
glabra, striüs obliquis 3—4 deeussatim dispositis ornata. 

Gell. long. 1017, lat. 8—1224.. 

Sydney Water (S0, 81): Centennial Park, Sydney; Byron Bay. 

Probably a young form eiher in process of growth or fixed by inerassa 
tion of the cell wall before reaching maturity. Tt is mueh shorter than the 
type though almost as broad as a full-grown specimen. Oblong-eval in shape, 
membrane smooth, erossed by 3 or 4, very fine. obliquely disposed, eriss-cross 
grooves having the appearance of striae. No setae in the specimens noted. 
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MALLOMONAS AUSTRALICA, n.sp. (PI. ii, fig. 5). 


Cellulae elliptieo-eylindraceae; mediis lateribus iere rectis; apicibus late- 
rotundatis. Membrana hyalina 1ncrassata, granulis parvis in seriebus trans- 
versis ordinatis ornata; setis nullis notatis. 

Cell. long. 20—25, lat. 10y. 

Botanie Gardens, Sydney (3); Botany; Guildford; Lismore (245). 

A much rarer speeles than either of the foregoing. When mature it is 
oblong-cylindrieal with broadly rounded ends, and crossed transversely but not 
obhquely by rows ol small granules. No setae observed. 


Var. GRACILLIMA, n.var. (Pl ii, fig. 6). 


Forma gracillima, magis stricte eylindracea; lateribus fere rectis, apicibus 
rotundatis. Membrana nt in forma typica; setis nullis. 
Cell. long. 22, lat. 4p. Lismore. 


Var. SUBGLOBOSA, n.var. (Pl. iL, figs. 7, 8). 


Cellulae subglobosae vel ovales, plerumque fronte paullo angustatae; vesieu- 
hs contraetilibus 4 juxta extremitatem posteriorem; ceteris ut in forma typica. 

Cell. long. 21—27, lat. löp. Lismore (316), trom swampy ground. 

These are probably youug growth forms of the type, either still in pro- 
cess of development or, as I think more likely, which have become fixed by the 
hardening of the cell-wall due to stagnation. On either view they give us a 
glimpse of the hte-history of the organism, 


MALLOMONAS LITOMEsA Stokes. (Pl. ii, fig. 9). 


Cell. Jong. e. 25, lat. e. 54. Lismore. | 

Stokes, Freshwater Infusoria of the U.S., Journal Trenton Nat. Hist. Soe., 
ess see dee BE jT. f. 32 

Very rare indeed, only onee observed. The body is linear-elliptie, mem- 
brane delicate and smooth (Stokes says however “Cuticular surface finely erenu- 
late"), a few straight setae at the hinder end, but tbose in front are charae- 
terisfie, being six im number springing from a small membraneous projection 
and curved back like the ribs of an umbrella. — Chromatophores pale yellow- 
green, close to the eell-wall. 


Varkut nva (Pl. ii; fe: 10). 


Cellulae curtae, oblongae; pone late rotundatae -ine setis; ceteris ut in forma 
iv pica. 

Lismore, with the type. 

This form is very short, oblong, broadly ronnded behind where the setae 
are wanting; otherwise like the type. Size not noted. A narrower and more 
strictly exlindrieal form, much less commonly met with. Sometimes at the an- 
terior end there is a slight membraneous bi-papillate projection. and below the 
flagellum, just between the ends of the chromatophores, a dark granule may oc- 
easionally be distinguished. I have noticed the same in Synura granulosa, ef. 
New and rare freshwater Algae, p. 508, Pl. lvi., f. 1—3. 
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Fam. PHAEOCAPSACEAE. 
Gen; PuarococCeus Borzi. 


PHALOCOCCUs PLANKTONIiICUs W. and (G.S. West. (Dl dH. fig. 11). 


2 


Coenob. dium. 90; Cell. diam. 10g. Botany. 

Obtained once only in a ground gathering of mixed microscopie life from 
Gardener's Road swamps, Botany. It was in the gloeocystis condition. as a 
hyaline, structureless, mucilaginous coenobium eontaining 4 families of about S 
cells each. The cells were globose, with two yellow-brown parietal chromato- 
phores disposed as in Synura or Mallomonas. Senn has no place for this genus 
in his “Flagellata”; I inelude it here from some reseiublanee to Phaeveystis, at 
least in its vegetative eondition. 


Fam. SCINTILLACEAE. 
Genus SCINTILLA umen. 


Celulae minutae, deheatissime, ovatae vel ovales; membrana tenuissima. 
glabra, hyalina. granulis nullis nee setis; chromatophoris 2 parietahbus per 
longitudinem disposilis; flagelhs 2 tenuissimis; vesieulis eontraetilibus 2 postice 
instructae; stigmate nullo. 


SCINTILLA CHLORINA, n.p. (Ll n. figs. 12— 14). 


Cellulae ovatae subeuneatae, froute angustiores, postiee late-rotundatae; polo 
anteriori modice. deplanatae et saepe levissime emargiunatae; membrana delicatis- 
sima hyalina glabra; flagellis 2 tenuissunus; ehromatophoris 2 luteo-viridibus; 
stigmate nullo. 

Gell. long. 728—231; lat. 4—1235. “Byron Bay (324). 

A very rare Hagellate whieh I obtained in some quantity from the drained 
bog at Byron Bay soon after rain. In shape the cell varies from ovate to sub- 
cuneate, narrower in front, well rounded behind, sides often somewhat flattened 
towards the anterior end, which is subtruncate and slightly emarginate. Mem- 
hrane very deheate and indistinguishable, smooth, hyaline, without markings or 
setae; flagella two. The cell contents are arranged as in Synura or Mallomonas 
with two, thin, vellow-green, parietal chromatophores disposed longtitudinally, 
starting in front and gradually developing right back. to the hinder end. When 
the opposite edges of the chromatophores just overlap in the middle there appear 
to be four longitudinal chromatophores but this 15 an illusion. The posterior por- 
tion of the eontents is a clear, transparent, homogeneous mass, generally sur- 
rounded by large amylhiceons granules; no stigma, but there seem to be two 
pulsating vacuoles behind. With dilute formalin the cell erumples up at onee 
to a shapeless mass, extruding the contents; this does not oeeur in Synura or 
Mallomonas. lt is generally taken to indicate the entire absence of cell-wall, 
but of this | have my doubts. Cf. Phacocystis globosa Scherlfel in Lemmer- 
mann (Nord. Plankt., xxi.) Flagellatae, p. 2. f. 6. 


SCINTILLA SPLENDIDA, n.sp. (PI. i. tig. 15). 
} 5 


Cellulae ovales, polos versus praecipne anteriore modiee atlenuatae, fronte 
levissime emarginatae; membrana glabra granulis nullis nee setis; flagellis 2 
tenuissimis; stigmate nullo; chromatophoris obscure viridibus. 

Cell. loug. 31. lat. 192. Lismore (347). 
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This species is half as large agam as the foregoing and very different in 
appearanee. It is elliptieal-oval, not ovate, but the minute emargination in 
front may still be noted. The membrane is smooth and hyaline, showing no 
sign whatever of markings or setae. I examined a specimen with the 1/12th inch 
homogeneous immersion lens; the internal organisation is exactly as in Synura 
or AMallomonas, the anterior third consisting of very finely granular protoplasm, 
the posterior two-thirds of a globe of clear, transparent, homogeneous material 
surrounded by large amylaceous granules, the whole being enelosed by two deli- 
cate parietal chromatophores. The eolour of the latter was very distinct, being 
neither yellow-green nor ehlorophyll-green, nor brownish-green, nor blue-green, 
but a deep gray-green. Very little reliance, however, ean be placed on the 
eolour of the chromatophores in the Chrysomonadimeae as a study of Crypto- 
monas soon shows. Two very delieate tlagella noted, which seems to separate the 
organism from Mallumonas; E was not able to detect the pulsating vesicles, but 
from 2 to 4 will probably be found towards the hinder end of the eell. 


Fam. TESSELLARIACEAE. 
Genus TESSELLARIA Playfair. 
TESSELLARIA VOLVOCINA Playf. 


See description and figures in “Freshwater Algae of the Lismore District” 
(These Proceedings, 1915, p. 315, Pl. xlv., f. 6, 7, under Tessella). Also a fur- 
ther note in “New and rare freshwater Algae" (ibid., 1918, p. 508, Pl. ivi, f. 4). 
I have nothing to add to these notices exeept to remark that the organism is 
not as rare as 1 thought at first. I have obtained plenty during the last few 
years. 


Fam. HYMENOMONADACEAE. 
Genus Svyxuna Ehrenberg. 
SYNURA VIRESCENS (Bory). (PI. m. figs. 16—18). 


Coenop. dium. ad. 137; cell. lung. 22—24 dat. O. 

Wyrallah; Lismore (242, 314). 

Syn. Uvrella virescens Bory, Eneyelop., 1824 (teste Dujardin, p. 301); 
for figure see Kent, Pl. xxi, f. 24—26, but the ehromatophores are contracted. 
In “Freshwater Algae of the Lismore Distriet,” p. 314, I recorded this speeies 
as Synura uvella Ehr. <All the authors, however, who have figured the tatter, 
show the cells as elothed with fine setae; cf. Stein, T. xis, Abt. 1.. £F. 1—7; Kent, 
Pl xxiii, f. l. 2; Senn. p. 162, t. 1164; Klebs, Flagellateustudien (Senn's fi 
A2) and others. 

This makes it plain that if S. wrella is found here it must be very rare, as 
in twenty-five vears 1 have never seen a speeimen of a Synura showing setae. 
This smooth speetes, S. virescens Bory, however, is oecasionally met with, though 
by no means common either. I figure three forms whieh may all be noted either 
separately or intermingled in the same eoenobium. The membrano is very thin 
and does not show as a douhle line; the ehromatophores lie close to it. No stigma 
noted, but I think that one or more minute stigmata may oceasionally be found, 
though rarely, in all forms of Synura and Mallomonas. Stokes (op. cit., p. 117) 
records this speeies from U.S.A. 


ir 
8* 
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For descriptions and fignres of s. granulosa Plaxf. and its var. pusilla Playt. 
see Frw. Alg. Lismore District. (These Proceedings, 1915, p. 314, Pl. xlv., f. 
3). Also New and rare freshwater Algae (Jbid., 1918, p. 508, P]. lvi.. f. 1—3). 

For Synura australiensis Playt. see These Proceedings, 1915, p. 315, PI. 
xlv, ino: 


g 


Fam. OCHROMONADAGEAE. 
» Genus OCHROMONAS Wysotski. 


OcHROMONAS ASPERA, msp. (Pl. i, ügs. 14, 15). 


Celulae a fronte subeireulatae anteriore saepe truncatae, posteriore rotun- 
datae, margine granulis aspera; a latere modice compressae, ovatae, anteriore 
aeuminatae; membrana nulla vel tenuissima et indistincta; plasmate granuloso, 
ebromatophoris (2?) luteo-viridibus, obseuris; flagello singulo; vesiculis eontrae- 
tibus genünatis minutis uno latere juxta marginem anteriorem dispositis; stig- 
mate nullo. 

Cel. diam. e. 85—104. Byron Bay (324). 

A very minute flagellate composed of byahne plasma studded with amyla- 
ceous granules which give a rough appearance to the surface, sbowing through 
the eell-wall if any is present as it is not notieeable. in shape the cell is 
sub-cirenlar in front view, sometimes truncate above, aud in side view some- 
what compressed and ovate. There is an obsenre pateh of yellow-green chromato- 
phore near the anterior end, a single tlagellum and a pair of minute c.v. at, one 
side near the front margin; no stigma. The animnaleule ean project ontwards a 
large wave of membrane (?) or clear bomogeneous plasma, and seize any par- 
ticle of ood in its vieinity. 


OCHROMONAS CYLINDRACEA, n.sp. (Dl i, fig. 16). 


Cellulae eylindvaceae, utroque polo rotundatae, in medio interdum paullo 
constrietae, margine granulis aspera; membrana nulla? vel tenuissima ?; plasmate 
granuloso; chromatophoris  obseuris (2?) luteo-viridibus, juxta marginem an- 
teriorem; tlagello singulo; stigmate nullo. 

Cell. long. e. 17, lat. 54. Byron Bay (324). 

Cylindrical) in shape, rounded eaeh end, shghtly constmeted in the middle, 
other details as in the preceding spectes. Both forms obtained along with Sein- 
tilla chlorina trom small rainwater pools in the drained bog at Byron Bay. 


Genus Dix opryown Ehrenberg. 
DINOBRYON sERTULAMIA Bhr. (Pl is figs. 17—21). 


Cell. long. 260—385, lat. max. 910. lat. oris 8—10, constrict. T—Sp. 
Cyst diam. liy. 

Botany (2): Botanie Gardens (3); Sydney. Waler (22); Centennial Park, 
Sydney (133); Duek Creek, Clyde (74) ; Guildtord (172): Fairfield (83, 143) ; 
Canley VAl@é (111); Wyrallah; Byron Bay; laismore (332, 345, 307, 316). 

Syn. Dinobryon sertularia var. eylindrieum in Plankt. Sydney Water, p. 516, 
Pi. 57, fig. 6. Our common form answers exactly to Ehrenberg's type, but is 
apparently somewhat smaller. The usual size of the loriea here is long. 30—35, 
lat. max. 9, whereas for European specimens Lemmermann gives long. 44, 
lat. max. 13, lat. oris 13, constr. IU-IIA. Stein's figures work out at an aver- 
age of long. 46, lat. max. 12y. 
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| have met with none longer than 384, and Bernard, Protococe. et Desm., p. 
209, f. 570. gives 28—35 by 8—10,4 for Javanese specimens. 

Two shapes are found, (1) with blunt conieal lower end, and (2) with the 
lower end drawn out and pointed; both are common and usually intermingled. 
The eyst which 1 have only noted twice is spheneal with low broad collar, the 
membrane faintly and sparsely serobiculate. + 

Var. ANGULATUM Seligo. (Pl. i. figs. 22—23). 

Cell. long. 32—40, lat. 9, lat. oris 8—9, constrict. 7—8p. 

Fairtield (83, 112, 143). 

Cf. Seligo, Uber einig. Flagell. d. Susswasser, p. 6, f. 1. Syn. D. eylindri- 
cum var. angulatum (Seligo) Lemm., Gatt. Dirobryon, p. 518, T. 18, f. 24. 
Lemmermann has arranged this form under D. ceylindrieum ; | find it here, how- 
ever, in company with D. sertularia and of similar dimensions. D. 
cylindricum is a much larger. form than any of ours, so I think it 
best to fall back on Seligo's original arrangement. Probably the same form is 
common to both species. 


DINOBRYON CYLINDRICUM var. DIVERGENS (Imhof) Lemm. (PI. 1. figs. 24, 25). 


Cell. long. 42—50, lal. max. 85—10. lat. oms 8—10. constrict. G74. 

Sydney Water (63, 64, 90); Centennial Park (133); Canley Vale (111); 
Fairfield. (130). 

Syn. D. sertularia var. divergens m Flankt. Sydney Water, p. 516, Pl. 57, 
f. 7. Nearly all the specimens 1 measured were either long. Hy or long. 50y. 

Var. SCHAUINSLANDIT Lemm. 


Cell. long. 44—50, lat. max. 9—10y. 

Sydney Water (90); Canley Vale (111). 

Syn. D. sertularia var. Sehauinslandii in Plankt. Sydney Water, p. 516, 
Pl 57, £. 8. Found in company with var. divergens, of whieh it is really only 
a form. Our specimens are so slightly wrinkled as to make separation diffieult. 


Subgenus Eprepyxis (Ehr.) Lauterborn. 
DixonRnYoN UTRICULUS (Ehr.) Klebs. (Pl. i, figs. 206—271). 


Cell, tang. 290 275. lat. mas. (— 5, lat. ons F dp. 

Sydney Water (22); Guildford (77). 

Dies Soricmace Ehr.. Infns, p. 123, T. vni. f. 7; Stem B Xil, f. 
6—11; Klebs, Zeitschr. f. Wiss Zool, Bd. 55, p. 414; Lemm., Le., p. 512, T. xviii., 
f. l. Our specimens are much shorter than the European; Lemmermann gives 
long; S0— Jat. «—dJ101. 

Var. TapELLAmak Lemmermann. (PI. i, figs. 28, 29). 

Lorica e. stip. 23—28, lat. max. 7—9. lat. orif. 4—Sp. Cyst. diam. 1d. 

Fairfield; Guildford (77, 124); Centennial Park, Sydney (133). 

Lemmermann, Das Plankton sehwedischer Gewasser, p. 119, T. i, f. 19. 
This pretty little form is not uneommon, growing on diatoms, waterweeds, ete. 
The cells are generally solitary or two together, rarely in clumps as in the figure. 
From the comparison of a number of individuals it is easy to see that the petiole 
is formed out of the cell wall by a gradual falling together of the lower end 
of the loriea. There seems to be a distinet dise to the footstalk, at least some- 
times. The membrane differs from other speeies of Dinobryon in that it is 
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generally somewhat rufescent with a specially dark band aeross the middle. I 
have never seen the living animaleule. Lemmermann gives long. 22, lat. max. 
S. opening +—5y as the dimensions of the lorica. 


Cryptomonadineae. 
Genus € IE FLOMON Ad Ehrenberg. 
CHILOMUNAS PARAMECIUM Ehr. (PI. ii., figs. 19—22). 


Found in swamp waters almost everywhere; it seems to me very probable 
that it is a small saprophytie form of Cryptomonas; it has the same series of 
shapes as Cryplomonas ovata. 

Cell long. e. 30, lat. e. 10. 


Genus CRYPTOMONAS Ehrenberg. 


CRYPTURION AS (Ova MENT aem. er 3). 


Senn (Flagellata, p. 169) remarks on the variabihty of the chromatophores 
in this genus and it is particularly notieeable in this speeies. I have noted the 
following colours:—Pale nut-brown, deep nut-brown, brownish-green, greenish- 
brown, yellow-green, pale chlorophyll green, deep ehlorophyll green. Almost 
always to be found in swamp waters, but never in great quantities. 

Cell. long. 25—40. lat. 10—18y. 


> 


CRYPTOMONAS AMPULLA, n.sp. (PL n. fig. 24): 


Cellulae quam in C. ovata majores, longe ovales, lateribus areuatis; pone 
rotundatae. frente oblique truneatae et intra, uno latere. valde exeavatae. Chro- 
inatophoris fusco-viridihns. 

Cell. long. 50, lat. 23, ap. 1034. Lismore (327, 337). 

A larger form than €. vrata and more nearly oval in shape. rounded behind, 
sides arehed, obliquely truncate in tront. Below the lower edge ot the truncate 
portion there is a deep excavation, making the cell appear somewhat irregularly 
flask-shaped. | Chromatophores brownish-green, more green than brown, however. 
The interior seems to be differently arranged from ('. ovata also, as there is à 
wide bag-shaped pharynx. longitudinally ‘striate with rows of minute punetula- 
nons. Not common. 


CRYPTOMOMAS MAxfWA, wep. (Pl n. fig. 25). 


Cellulae maxime, plus minus oblongae. fronte modice  attennatae, postice 
rotnndatae; uno latere aequaliter. arcuato, altero jnxta apices interdum  inila- 
lione instructae; ehromatophoris, plerumque fusco-viridibus. 

Yell. long. 50—70, lat. 22—28y. 

Botany (142); Lismore (261, 327. 337). 

Double the size of C. ovata and mneh more irregular in shape. It is oblong 
in general outline, somewhat narrowed back and front, especially the latter. 
One side is fairly regularly arehed, but the other has often a slight protuberance 
near each end. The chromatophores are generally brownish-green, but ] have 
noted them pale-green and yellow-green. 


CRYPTOMONAS NonpsTEDTI: (Hauseirg) Senn, (PL n. fig. 26). 


Cell. long. 11—12, lat. G—7Ty. Sydney; Lismore (315, 347). 
Syn. Croomonas Nordstedtii Hausgirg. whose figure is reproduced by Senn, 
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p. 169, fig. 123c; the size works out at 9 X Sy. A minute form not uncommon 
here, but never before more than a few individuals at a time. The chromato- 
phores are deseribed as blue-green and l have once noted them that tint, but 
strong and often bright blue is the rule, and turquoise-blue may sometimes be 
observed. Occasionally what resembles a small pyrenoid is present near the 
centre of the cell, or two smaller, one above the other. 


CRYPTOMONAS GEMMA, n.sp. (PI. i fig. 27). 


Cellulae ad C. oratam ambitu valde accedentes, ellipticae, sursum uno latere 
oblique truneatae; hyalinae pellucidae im medio chromatophoris binis globosis 
eyaneis instructae. | 

Cell. long. eirca 20u. Lismore (291). 

Ws is a very curious form which ave vi v once, but it was 

T! v curious form which 1 have met with only o but it was 
present in mueh greater abundance than Cryptomonas generally is, four or five 
being in the field of view at one time. 1n shape like €. ovata, it is perfectly 

o 2 . 
hyaline and pellucid, no internal markings at all being visible excepi the two 
chromatophores whieh were bunehed up together in the centre of the cell in the 
form of two, sharply-defined, bright blue globules. All the specimens were alike. 
n movemen 7 e ively; flagellates wi e ehromatophores eener- 
In movement they were very lively; flagellates with blue ehromatophores gener 
ally are. 


GIEDUUMDNASCOBBONGS nep. (FI ii. fig. 28). 


Cellulae minutae oblongae, utroque polo rotundatae, sursum hand trun- 
catae; lateribus parallelis subrectis; chromatophoris dilute aeruginosis 2; stig- 
mate nullo; c.v. subapical. 

Long. 11, lat. 65. Lismore. 

A minute oblong form with rounded ends, not. truneate in front, sides more 
or less straight. There were two pale blue-green ehromatophores and a sub- 
apical e.v. but no stigma. A little below the centre what looked like a pyrenaid 
or elaeoplast. I saw only one flagellum but probably there were two, as the 
pyrenoid and the eolour of the ehromatophores indicate Cryptomonas and not 
Mallomonas. Non-motile at first, the cell became motile while under observation. 


Euglenineae. 


Fam. EUGLENACEAE. 
Genus Eire prin Pertv. 
EuTREPTIA vIRIDIS Perbv. (Pl. ii. fig. 1). 


This is a rare flagellate; T have only met with it in one gathering, where, 
however, it occurred in good numbers. I am not quite eertain whether ours 
is the same as tlie European form. It is like Phacus moniliata var. suecica Lemm. 
with the body slightly elongated and produeed below into a long blunt tail. 
Daugeard, who figures it (Recherehes sur les Eugleniens, p. 103, fig. 24) makes 
no mention of any granules, whereas our specimens are finely puneto-granulate in 
spiral lines running obliqnely and transversely from left to right. In side view 
it is elliptie, eompressed. Differs from Phacus in having no amylaceous plates. 

Cell. long. max. 58, eaud. 21, lat. corp. 25. apie. TOn. jotanv (95). 
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Genus CRYPTOGLENA Ehrenberg. 
CRYPTOGLENA AUSTRALIS, n.sp. (Pl. v., fig. 18). 


Cellulae late-ovatae, posteriore latiores, paene  subglobosae, postice vix 
aeuminatae, fronte quam levissime deplanatae. A latere ellipticae. 

Cell. long. 13, lat. lg. lasmuore. 

Cryptoglena pigra Ehr., the only species hitherto deseribed, is shield-shaped, 
triangular, broadest above and very pointed below. Ct. Daugeard, op. cit., p. 
139, tC. 44; Senn, p. 176, fg. 1278. Our form is very broadly ovate, almost 
subglubose, widest below, hardly pointed. beneath and very slightly tlattened above. 
The usual deep furrow runs down one face. In side view elliptie, slightly 
pointed below and flattened above. One long flagellum; stigma to one side of 
the furrow; chloroplasts laminar, a briliant green. Very rare. 


CRYPTOGLEN A PHACOIDEA, usp. (Pl. v. fig. 19). 


Cellulae  orbiculares, inferne modiee angustatae, utroque pole ob sula 
extremitates emarginatae; a latere plano-eonvexae lentieulares. 

Cell. long. 21, Jat. l?g. Lismore (351). 
Another very rare form which seems to connect Cryptoglena with Phacus, 
for it shows two amylaeeous plates, one large and the other small. The general 
shape in face view is snbeirenlar, a httle narrowed below. There is à broad fnr- 
row down the centre, the ends of whieh show as an emargination at eaeh pole. 
The stigma hes to the leit of the furrow as usual and there is the customary 
single long llagellum. In side view the cell seems to be lenfienlar, plano-convex, 
showing gibbous where the furrow runs. J have an idea that this is a juvenile 
form of Phacus, the furrow bemg eliminated with growth, the last vestiges of 
if persisting as the overlap of the two wings above, and the shght tail below; 
also the central longitudinal ridge in Phaeus triqueter. Cf. too Phaeus inflatus 
(infra). 

Genus COLACIUM Stem. 
QOERONSSINVESICUXOSUNM (Wiig sien, (PL oni tig, 2, 3). 


Cell. veg. long. 9—15, lat. 5—11g. Motile zooid not noted. 
Lismore (291, 307). On Cyclops, Maerothrir. (Entomostraca). 


COLACIUM ELONGATUM. nsp. (PI. i, figs. 4— 6). 


Cellulue vegetativae evlindraceae, fronie conicae, postice rotundatae, apici- 
bus stipite mucosa allixae.  Zoosporae angustae cylindraceae, medio modice eon- 
strietae, apicibus attenuatis acuminatis; stigmate lineari Inteo-tuseo subapieah; 
vesieulis. eontraetibbus 2 subapiealibus; flagello singulo, ehloroplastidibus dilute 
viridibus ellipticis. 

Cell veg. long. 2—23; lat. 5—11g.  Zoosp. long. 15—18, lat. dy. 

Lismore (291, 294, 316, 327). 

The vegetative form of C. resiculosum is shortly ovate, that of C. elon- 
gatum is more or less cylindrical, rounded behind. and conieal in front where it 
is fixed to the host by a short stalk of almost invisible mneus. The host is 
nearly always Cyclops, Maerothrir or some ofher of the Entomostraea. From 2 
to 4 eells are often. found in a clump. What seem to be the zooids of this 
species are eylindrieal, constricted in the middle, attenuate, and pointed at eaeh 
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end; eüloroplasts pale green, irregularly oval, disposed more towards the hinder 
end; iülagellum single; e.v. two, apical; and a yellow-brown, wick-shaped, sub- 
apieal stigma. <A stigma of this shape and eolour is extremely rare among the 
Euglenineae, though not uneommon in Chlamydomonas of the Volvocaccac. 


Genus EUuGLENA Ehrenberg. 
EvGLEXA vigiDis Ehr. (PL mi, fig. 7). 


Of medium size; when young fusitorm in shape (ef. fig. 9), but with growth 
tending to become cylindrical; blunt in front and rapidly attennated behind 
where it is drawn out mto a minute tail. No flagellum, or only the useless stump 
of one.  Amylaeeous granules irregular in shape and size, generally forming 
a large eentral mass in. front of and behind the nucleus. Membrane smooth but 
very fine spiral striae ean generally be detected with a high power lens on all 
speeies of Euglena, A few minute digitate chloroplasts are usually visible in 
the hinder part of the cell, but the usnal discoid chloroplasts . form with age, 
prineipally in the central portion, leaving the ends byalme., From Daugeard’s 
deseription and figure (Recherches sur les Eugleniens, p. 43, fig. 1a, p) the young 
fusiform specimens are charaeterised by a stellate bundle of digitate ehloro- 
plasts radiating from the centre of the eell. The dimensions he assigns are long. 
68—80, lat. 14—16y. This is perhaps more nearly Ehrenberg's type. That 
which I figure here is the older cylndrieal form: long. e. 110, lat. 144. 

This species develops in the globular vegetative cell in a manner peeuliar 
to itself. Both head and tail are turned in under the body. on the same side, 
to form a ball When the mucus in whieh this globular cell is involved gets 
sufficiently thin for the creature to get free, it simply unrolls head and tail and 
straightens itself out. 


Var. SAXGUINEA (Ehr.). 


Euglena sanguinea Ehr. This ved form is usually found in company with 
the type, especially when, as often happens, the organisms form a powdery 
ernst on the surface or on the half-dry bed of a pool. It is probably due to 
the action of sun and air. Under the mieroseope the eolour will be seen to be 
due to the gradual conversion of the chloroplasts into orange or brick-red 
globules of baematochrome (lipochrome). This is known to take place in the 
l'rotococcacege also. 


Var. PURPUREA, n.var. 


A rarer and very striking form. The ehlorophyll has beeome converted 
into a wine coloured substanee disposed to all appearanees in fine grains. 


EUuGLENA SOCIABIIIS Dangeard. (PI. iii.. fies. 8, 9). 


Very like the young form of Zuglena viridis, but broader and more clavate 
in front. It may always be recognised by the digitate ehloroplasts regularly 
disposed from front to back. Ainylaceous granules irregular in shape, arranged 
in a mass before and behind the nucleus and below the chloroplasts. Membrane 
smooth, finely strate spirally and obliquely from left to right. With or without 
a flagellin. 

Long. 92—95, lat. 21—28,. Lismore (254, 293, 308, 316, 327). 

Cf. Daugeard, op. cit., p. 86, fig. 15; for dimensions he gives 85 X 25y. 
This species almost certainly develops into the cylindrical form of Huglena 
viridis mentioned above. It is really the young aquatic form, while E. viridis 
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type is the aerial form, when the organism develops in surface crusts. Euglena 
sociabilis living and growing altogether under water has a characteristic method 
ot development and a series of vegetative stages entirely its own. Yet without 
a doubt it reaches the same objective. 

The vegetative cell is generally involved in a wide and often stratified globe 
of elear mueus. 


EUGLENA AMBLYOPHIS (Ehr.) mihi. (Pl i, figs. 10, 11). 


Syn. Amblyophis viridis Ehr. Jt has generally been considered that there 
is nothing in this form to justify Ehrenberg' genus Amblyophis; at the same 
time I cannot agree with those who would make it merely a tail-less form of 
Euglena viridis. or one thing, the disposition of the eell-eontents is different. 
Also the latter is a eomparatively small species (the type at any rate). whereas 
Euglena amblyophis is one of the very largest forms. It is strap-shaped. rounded 
behind and attenuated in front, membrane smooth, finely and spirally stniate, 
hody very transparent, no paramylon granules or rods (in this respect also very 
different from E. viridis), no flagellum. Specimens from three loealities fairly 
wide apart are all in agreement. 

Long. 200—300, Tat. 20—25,. 

Botanie Gardens, Sydney (137); Kyogle (216); Lismore (286). 


EVGLENA DESES Ehrenberg. (Pi. in., figs. 12—14). 


This species is narrowly strap-shaped and very plastic. shehtly attenuate in 
front and usually coming abruptly to a sharp point behind. hut sometimes very 
gradually narrowed to a subacute tip; no tail and only a very weak flagellum or 
none at all. Membrane smooth, striae not noted. In most Euglenae the striae are 
very deheate and need the 1-12th meh bomog. immersion Jens for their detee- 
tion. The same is true of the chloroplasts exeept in certain species of whieh 
this is one. Here, on the other hand, they are nearly always very distinct, especially 
at the sides where they show as little lenticular eushions, and are eharaeteristie 
of the species, No paramylon granules or rods as a rule. | 

Long. 100—180. Jat. 10—18y. 

Covraki; Woo Lismore (237, 2517 256, 2937 295, 347): 

in a mucous stratum of Spirulina major gathered on the river-bank at 
Coraki. there were numbers ol Æ. deses developing out of the vegetative cell, 
from which (Pl. ni, fig. 14) it was evident that they are formed by direet growth 
ont of the original eell itself. 


Var. neut num. iii., fs. 15). 

Dimensionibns quam in forma typiea dimidio minoribus; long. 70, lat, Op. 
Lismore. 

Var. GRACILIS, n 

Forma vracihor, chloroplastidibus hamd — distinctis; long. 120, lat. Sp. 
Casino. 

jt seems probable that E. deses is the base form from which both Huglena 
-pirogyra and E. acus are developed. Along with this narrow form was another of 
similar size and shape. but exhibiting the granulate striae of E. spirogyra and 
at the same time the aentely pointed tail of E. aeus. Upon another occasion I 
noted a form with the shape and conspicuous chloroplasts of E. deses, but with 
the series of paramylon rods characteristie of E. acus, and with a tail end 
evidently a compromise hetween the two species, Cf. Daugeard, op. cit., p. 93. 
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fig. 18, var. intermedia, Klebs and p. 94 where he says: "cette variété est charac- 
térisée par la présence au-dessus et an-dessous du noyau de quelques longs 
bátonnets de paramylon assez gros." (Pl. in., fig. 16). 


EUGLENA OxYURIS Schmarda. (Pl. ni.. fig. 17). 


One of the largest species. It is a strap-shaped form, sometimes shghtlv 
twisted round the long axis. The spirals and striae (the latter are coarser ani 
more eonspienous than usual) run from right to left obliquely downwards, 
foenssing the upper surface. This is unusual, not to say unique, m the 
genus. From two to four stout paramylon rods in a single series; no flagellum; 
a short stout spine behind. The chloroplasts are briek-shaped (4 long) follow- 
ing the lines of the striae. Stigma very large, pale, and indistinctly outlined. 

Long. 250—-400, lat. 22—46,. Coogee (4): Botany (91). 

Cf. Daugeard, Le, p. 100, fig. 20, who gives long. 490, lat. 30—40,, also 
Stein, T. xx. F. 4, 5 (not £, 6, whieh is E. tripteris Duj.). 

A smaller form may also be met with:—long. 156—250, lat. 20—22,. 

Var. HELICOIDEA (Bernard) mihi. (Pl in. fig. 18). 

So strongly twisted as to show three nearly equal lobes, in other details 
like the type. 

syn. Phacus helicoideus Bernard, Protococe. ef Desm., p. 206, Pl. xvi.. f. 
563. 

Long. e. spin. 360—400. lat. 40—60, spin. long. e. 40u. Guildford; Kyogle 
(219); Lismore (237, 260, 271). 

Var. GRACILLIMA, n.var. (Pl di, fie. 19). 

Forma gracihor. minime torta. Long. e. spin. 253, lat. 17, spin. long. 
424. Lismore. 

A very rare slender form. Hardly twisted at all and, eurionsly enough, in 
reverse direction to the type, though the striae run the usual way. The paramylon 
rods in this species are really flattened links, in which the central space has 
become filled up by gradual thickening of the sides. Its position is still in- 
dicated by a faint central line. 


EuGLENA TRIPTERIS (Dnj.) Klebs. (Pl. iv., fig. 1). 


lu spite of its great likeness to Euglena oxyuris v. helicoidea, this is a very 
distinet form, very much smaller, more common, and one that retains its eharae- 
teristics remarkably well. It generally has a long flagellum. The only note I 
have of the twist is that it is from left to right, the opposite of E. oxyuris. 
Compare Dujardin, p. 338, Pl. v., f. 7, whose figure the generally accepted form 
does not very closely resemble; he gives long. 65—80,4; also Stein. T. xx., f. 6, 
who considers it a young form of E. oxyuris. 

syn. E.storta Stokes, 7.c., p. 86, PI. i.. F. 20. 

Long. 70—150, Jat. 10—15,. Wyrallah; Lismore (237, 254, 258, 286, 293, 
310). 

EucGLENA sPIROGYRA Ehr, (PI. iv., fig. 2). 


Easily recognized by the characteristic granulate striae which, in this species, 
are very much in evidence and, as a rule, run obliquely from left to right. 
The typieal form (cf. Stem. T. xx., f. 7) seems to be cylindrical, slightly attenu- 
ate in front, but rapidly narrowing behind into the short aeute tai. Membrane 
somewhat rufescent giving the specimens a yellow-green colour. 
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Another form, however. which 1 have found in great quantity, is broadly 
strap-shaped, not at all, or very slightly, attenuate in front where it is broadly 
truncate; behind narrowing rapidly to the short aente tail. The 
membrane in this form is generally very rutescent, the specimens appear- 
ing greenv-brown. | have no figure of this form, though it is very common. On 
decomposition the skin often. splits up into a wisp of longitudinal fibres, the 
striae, whieh are then seen to be eomposed entirely of the granules, showing as 
minute briek-shaped evlinders set on end side by side. 

Long. 160—250, lat. 18—36, long. caud. 25—30,. Sydney; Wyrallah; Lis- 
more, 

Forma. (Pl. iv., fig. 3). 

Cyhndrieal, rounded in front. and attenuate behind into a short tail. An 
interesting. torm showing beyond a doubt that the membrane may be at first 
smooth, the granules developing by degrees. Speeimens indeed are often noted 
in which every second or fourth row of granules is more strongly marked, the 
intermediate series being of later growth. Paramylon rods hnk-shaped in this 
speeies as in E. oryuris, 


Var. ELEGANS, n.var. (Fl iv. fig. 4). 


Forma anguste evlindracea, fronte minime attenuata, postice in eaudam 
brevem aeutam produeta. Membrana hyalina tenuissima, striis delieatissinis, 
minute granulatis. Flagello nnllo. 

Long. 110—136. lat. 8—12, long. caud. 10—16,4. Casino (223): Lismore 
(293). 

A small and very slender eylindrieal. form, almost truncate in front and 
rapidly narrowed behind. The membrane clear, delicate and very finely striate 
with minute puncta-granules. No tlagellum and no paramylon rods. On others 
in the same gathering no granules at all could be detected. Out of mud from 
the edge of a lagoon. 


IJUGLENA ACTS. Ehre PEL ec 


Fusiform, subrostrate in front, very gradually attenuate behind, where the 
lines of the body merge uninterruptedlv into the long, aeutelv pointed tail. 
Generally active, with a long tlagellum. Membrane very smooth. no striae visible. 
A long series of 6—10 paramylon rods is charaeterrstie. though not always 
present. 

Long. 150—210, lat. 10— 123,4. Auburn: làigniore (258, 327). 

Cf. Stein, op. eiki Mixx. f. 10—12: Danger, Le. Pro [Eo T 
donht whether I have ever seen a typical specimen of this species (as distinet 
from E. acutissima Lemm.). The figures cited are more distinetly fusiform than 
anything. | have met with. Stein's speeimens have the appearance of being 
distorted, aud the rostrate tip does not seem eorreet. Dangeard’s figure is better 
m this respect. but the tail is not. nearly long enough to represent our forms. 
The only difference between this and the succeeding. species is the slightly 
greater breadth and the wealth ot paramylon rods. The ehloroplasts are often 
little oblong cushions. 


KUGLENA AcUTISSIiMA Lemmermann. (PL iv.. fiz. 6). 


Lemmermann. Plankt. Sehwed. Gewass., p. 122. T. i. t. 27. who gives long. 
123. lat. 7. flag. long. 25g. This is really a slender. more evlindrieal form of 
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E. acus, and is the form eommonly found in our waters. 1 inelude in it speci- 
mens over 100, long. and up to Sy in diameter. 

Long. 110—150, lat. 7—8,4. Guildford (45, 146); Lismore (237, 241, 258, 
250, 260, 295). 

Ree PARA vin. (fli, firs. 7, 8); 

Forma brevior. Long. 54—94, lat. G—8, long. eaud. 4—164. Lismore 
E258). 

A short form, less than 1005 long. sometimes blunt ended behind. 

Var. HYALINA, n.var. 

Forma hyalina, ehloroplastidibus nullis, nec stigmate. 

Long. 150—200, lat. 8—10,. Rookwood; Guildford; Wyrallah; Lismore. 

Euglena acus has also a var. hyalina Klebs.. 


EUGLENA PISCIFORMIS Klebs. (Pl. iv.. figs. 9—11). 


A small form, but one ot the most active and frequently met with. In 
shape it varies somewhat, but generally it is shortly fusiform, with the like- 
ness to a fish from whieh it derives tts name, subrostrate in front and aeutely 
pointed behind, without a tail. No amylaeeous rods or granules. The specimen 
shown in Pl. iv., £. 11 is more globose in the centre than usual. It has probably 
just developed out of the globular vegetative cell, the shape of whieh it still 
partly retains. The long flagellum enables this form to swim very rapidly. 
Compare Klebs, Flagellatenstudien, p. 302; Daugeard, le., p. 89. f. 16a; the 
latter gives dimensions long. 30, lat. 6—7p. It is doubtful, however, if his 
figure represents the type. 

Poe: S0 ccc UND moS UI ETnere (221, 237. 3559200) 


20215205. 321. 998... 998): 
KUGLENA TEXTA (Dujardin) Senn. (Pl. iv. fig. 12). 


Syn. Crumenula terta Dujardin, p. 3389, Pl. v... £. 8: Euglena viridis, pro 
parte, Stein, T. xx., t. 26—33; Trachelomonas torta Wellicott, in Stokes, In- 
Keona of U.S, p. 87, Pl. in [.21. 

The type is oval, somewhat attenuate in front. This speeles seems to we 
to be merely the vegetative eell which has inereased in size and beeome motile 
with hardly any alteration in shape. It has nothing to do with Lepocinclis 
orum; and Trachelomonas torta Kellicott is simply the empty membrane, with 
the striae of both upper and lower face put in at the same time. This is a 
plankton form, generally to be found among weeds in deep water. "The elloro- 
plasts are dise-shaped. irregularly eireular or polygonal, and elose together; 
they are much more distinet thau in any other speeies. Membrane smooth and 
covered with the usual fine spiral striae, with diffculty visible exeept on the 
empty cell. Cytoplasm granular; a large stigma and long flagellum. movement 
aetive. Dnjardin gives long. 50x. 

Long. 50, lat. 40u. Lismore (352). 

Marc OVA, (Pl ir, fic. 13). 


Forma ovata. fronte attenuata, pone rotundata; ecteris ut in forma typiea. 


Long. 38—50, lat. 25—32,. Duek Creek. Clyde; Lismore (261, 337, 347, — 


348). ve 


The most eommon form here; distinctly ovate, net oval. 


t 


Ma "- "ume. 
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Vaiposrsevar. (PI. iv, hg. 14), 


Forma fere sphaerica, superne quam levissime producta. 

Long. 55, lat. 522. Lismore. 

A rare form, almost exactly spherieal. bui produced a little above and 
notehed at the opening of the pharynx. 


Var, BULLATA, n.var. (Pl. ive 2059900916). 


Forma subglobosa, sursum in protuberationem conivam produeta, pone bulla 
latissimá instructa. 

Long. 53—55, lat. 142—164. Lismore (328). 

This form is globose but more produced above into a distinct conical pro- 
tuberance, while below it is furnished with a low wide boss. 


EUGLESAIOGUTTULA. BH NSNUPI avsse. 17): 


Euglena minima, fere sphaerica; fronte bnlla eoniea instructa; pone rotnn- 
data, interdnm quam levissime acuminata; flagello longo; eytoplasmate inter- 
dum granulato. 

Long. 18—19, lat. 14—17, lat. ap. 2—3g. Guildford (146); Lismore. 

Another free-swimming species, found among weeds in deep water, smaller 
and rarer than Euglena texta and its forms. It is globular, with a conical pro- 
jection in front. The ehloroplast seems to be in a single, thin. parietal, equa- 
torial band; flagellmn Jong, movements lively. 


Var ELONGATA a «(Pie nz 18). 


Forma modice oblongo-eylindraeea. medio panllo eonsirieta, sursum leviter 
attenuata, fronte rotundata acuminata, postice globosa. Cytoplasmate hyalino; 
in medio zona ehlorophyllaeea; flagello longo; vesienlo  contractill snbapicali ; 
pone macnla fnsea magna (stigmate?) insirneta. 

Long. e. 19—22, lat. e. 10x. 

Seems to be an outgrowth of the type. In shape oblong-eylindrieal, some- 
what constricted in the middle, narrowed in front and conical, running to a 
point, glohose behind. A subapieal c.v. noted, and, in the centre of the pos- 
terior bal ot the cell, a large pale-brown spot or globule which might he a 
stigma, thongh 1 have never before seen the stigma in such a position in Euglena. 
As in the type, there is a thin median parietal band ot chlorophyll. Flagellum 
long, movements very active. 


ISUGLENA Viyjua, mép. CP. Ge 10). 


Enelena minima, lineari-elliptiea, fronte acute-retundata, postice rapide at- 
tennata et aenminata; eauda nulla; ehloroplastidibus — parietalibus singulis. 
utrinque pyrenoidibus magnis singulis; stigmate parvo; fh: gello longo; granu- 
lis aamylaceis nullis nee baculis. 

Long. 30—32. lat. Ty. Lismore (293, 347). 

A minute hut most energetie species, swimming rapidly, turning and twist- 
ing nt a great rate. Euglena vivida is very distinet and clear-cut in appearance, 
linear elliptic, acutely rounded in front and rapidly narrowed behind into a 
sharp point, but withont a tail: very much. more resembling a fish than Euglena 
piseiformis. There is a single parieta] laminar chloroplast (or two), with a 
large distinet pyrenoid on each side at the posterior third. Stigma small; 
flagellum long; no paranylum rods or granules. Not eommon, bnt IT have 
known gatherings where it was plentiful. ' 
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EUGLENA PUSILDA, map. (PR iv. Hes. 30s 21). 


Euglena minima, cyhndracea, ntroque fine attenuata, fronte conica, postice 
abrupte acuminata, exudá minima instructa; baculis amylaeeis singulis maximis, 

Long. corp. 26—30, lat. 9—10; long. caud. 3—1,4. Lismore (260). 

Another minute species, in shape something like E. vivida, but very dif- 
ferent in details. The body is eylindrieal, narrowed at eaeh end, conieal in 
front and abruptly acuminate behind, where there is a short fail ‘The chloro- 
plasts seem to be seattered flakes, sometimes connected with an irregular paramy- 
lum granule; a single, very large and stout paramylum rod in the centre; flagel- 
lum? 

Vea ONG uS ne 22). 

Forma piseiformis, uno latere fere recto, altero areuato, fronte attenuata, 
pone spina praedita, baeulis amylaceis binis validis. 

Long. c. sp. 74, lat. 16; sp. long. 12g. Lismore (237, 238). 

Another very fish-hke form, longer than the type, attennate in front. fur- 
nished with a spine behind, one side nearly straight, the other arched. Two 
stont paramyinm rods present. This variation was plentiful in gathering 238; 
both 1t and the type have stout membranes and are not metabohe. 


CILUGLENA- 2n. Diui 93). 
! H 


| have seen but one specimen of the form here figured, but, although: I was 
able to observe all details, I regard it with too mneh suspiejon to name or de- 
seribe. It is a minute form with a long flagellum, and very vivacious in its 
movemenis, as these small forms generally are. Several indieations point to the 
possibility of its being the zooid of Traehelomonas eseaped from a broken lorica. 
This is not. impossible, but I bave no knowledge as to whether Prachelomonas 
will remain active under these eonditions. The size and shape are exactly those 
of Tr. ampullula Playf. (“The genus Trachelomonas," p. 16, Pl in, f 6); 
unfortunately, I have no note on the constitution of its zooid. The huge, square, 
pale stigma, however, is more general in Trachelumonas; the subelobose nucleus 
at the hinder end of the cell I have never observed in Euglena before, and it 
usually points to a lorieate animaleule (compare the Rhizopoda); the chloro- 
phyll diffused through the outer layer of cytoplasm is frequent in Trachclomonas, 
but rarely, if ever, found in Euglena. Compare Tr. splendida, Pl. vii, f. 1. 


Genus Ptracus Nitzseh. 
PHACUS PLEURONECTES (Muller) Duj. (Pl v., fig. I). 


Long. corp. 36—56, lat. 27—42: long. eaud. f ME TE 

Auburn (68): Rookwood; Botany (91); Guildford (45. 77); Casino; Wyral- 
lah: Lismore (187, 258, 260, 295). 

Dujardin, op. cit., p. 336, Pl. v.. f. 5, gives for dimensions, long. 40—45, 
lat. 223—304, which is a fair average size. 

Mars Sen envan PE. fim 2). 

(mam forma tvpiea dimidio. miner. Long. 20— 28, lat. DE 

Botanie Gardens, Sydney (3); Wyrallab: Lismore (260). 

Half as large only as the type and mmeh less common. 

DOT. AUSTRALI Smaa (PL v. fie, 3). 


Forma magis ovalis, duplo major. Long. 90, lat. 53p. Guildford (114). 
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Very rare indeed; more regularly oval than the tvpe and about twice the 
size. In all these forms the chloroplasts are minnte parictal dises seattered over 
the central part of the cell. 


PHACUS HISPIDULUS (Eichwaldi. (PI. v.. fie. 4). 


Long. corp. 30. lat. 22; long. cand. 10,. Lismore (328, 332). 

Syn. Englena hispidula Eichwald; Chloropeltis hispidula Stein, T. xix. 
f. 41—H. 

Very rare here. It is withont tlie overlap at the apex, but instead is fur- 
nished with a small papilla. The membrane is ornate with small teeth, pointing 
baekwards, disposed in longitudinal lines. The tail is straight. 


PHACUS MONILATA var. SUECICA: Lemmermann. (PI. v.. fig. 5). 


Long. corp. 30—34, lat. 23—24. crass. 6; long. caud. 7—8,. 

Gasino; Woyrallal; Lismore (241, 2a3, 350, 351). 

Cf. Chloropeltis monilata Stokes. p. 91, Pl. i, f. 30. This species is 
really a variant of Phacus hispidulus, the teeth hemg replaced by granules as in 
many forms of Trackclomonas. Y have not met with the type which is figured 
bv Stokes with granules irregularly disposed. Not uncommon here. Compare 
Lemmermann (Plankt. Sehwed. Gewass, T. i. f. 15) who gives size as 36 


x 2I 


PHACUS LONGICAUps KEhr.) DungsBun.. (PL v, fie. 6). 


Long. corp. 53—90, lat. 40—65: long. caud. 67—90,. 

3otanic Gardens, Sydney (150): Guildford. (45); Lismore (258, 295, 347. 
350). 

Euglena longicauda Ehr. Our specimens have sometimes very long tails. 
Dujardin only gives 92y with the tail. This is the typical, flat form. 

Var. ————— Lemmermannm. (11. v. fis. 7). 


Long. corp. 62—80, lat. 40—54; long. caud. 20—40y. 

Botanic Gardens, Sydney; Wyrallah; Lismore (258, 260, 347). 

Syn. Ph. pleuronectes, pro parte, in Bernard, Protoeoce. et Desm., Pl. xvi. 
t. 561 only. This twisted variety has a much shorter tail than the type. Lem- 
mermann has given it a name, bul l cannot lay my hand on the reference. 


Puacevs TRIQUETER (Elr.) Dujardin (P v. hes, 8—11}. 


Long. 38—44. lat. 25—324. Lismore (348, 350, 351). 
Dujardin, le., p. 338; Stein, T. xix. Ff. 55—h7. Compare Cyelanura orbicul- 
ala Stokes, p. 89. PL i, C£. 297; and Phacus acuminatus Stokes, p. 90, PI. i, f. 
28. Rather rare, it may be recognised by the ridge running longitudinally down 
oue face. 
PRs INFLAGE oe pe (Pl x, bes 12) 15). 


Phacus minimus. ad PA. pleuroncetem accedens, quasi autem e lobis in- 
aequalibus binis tumidis exstruetis; nuo lobo per longitudinem, altero transverse 
inflato; lobo longiore cauda brevi praedito. 

Long. corp. 25 -32. lat. 22—23; long. caud. 4—6y. Lismore (236, 237, 295). 

A very small form something alter the style of Phacus pleuronectes, hut 
as if eonstrueted of two inflated lobes joined down the central line. ‘The lobes 
are unequal in size and shape. one being longitudinally intlated, the other tran-- 
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versely. A short tail on the longer lobe. Membrane longitudinally striate, a 
large paramylum plate present, stigma distinct, flagelhan long. Very rare, but 
numerous in certain gatherings. 


PHACUS LISNORENSIS, Dep. (Ll v. fig. 14). 


Phacus magnus, longe-ovatus, uno latere paulo infra apicem levissime 
excavatus (deinde pharynge oriente ac flagello longo); sursum subacute retun- 
datus, inferne sensim sensimque attenuatus et in caudam longam acutissimam, 
oblique dispositam, protractus; membrana per longitudinem striata. A latere, 
corpore lineari, arcuato; lateribus parallelis; postice eanda 1ongá, ad angulo 
recto. deflecta. 

Long. eorp. 94, lat. 18; long. cand. 40u. Lismore (260, 344, 348). 

A very distinct, well-marked species, known only from Lismore. The body 
is flat hke a leat, not lenticular; long ovate, rounded above, and gradually nar- 
rowed below into a very long sharp-pointed tail set obhquely (in front view). 
The opening of the pharynx is situated in a little indentation on one side at 
some distance below the apex. From here also, of eourse, arises the long tlagel- 
lum. Membrane longitudinally striate; the chloroplasts small, oblong tlakes lying 
along the striae. From the side, the body is seen to be somewhat arehed, the 
sides parallel and elose together, the tail set at right angles. 


PHACUS pyruM (Elin) Stem. 


Euglena pyrum Ehr. P have never come across the exact European type as 
figured by Stein, T. xix., f. 51—54, and other authors; but the following forms 
of it are found here and always retain them distinetive charactenstics. 

War. ovais, nap (View, fie. 15): 

Forma corpore ovate fere ovah, sursum late-rotundata, interne attenuata, 
cauda brevi aeutissima hyalina praedita. 

Long. corp. 19, lat. 13; long. caud. 65. Botany (142); Lismore. 

The type is somewhat narrowed above and excavated apparently below the 
apex on one side. Our nearest form is quite rounded above, in shape like a 
peg-top, slightly attenuated below, where it is furnished with a short hyaline 
sharp-pointed tail. There are 6 or 7 eoarse spiral costae running from left to 
right. 

Var. AUSTRALICUS mili. (Pl v., tig. 16). 


Forma ad v. ovatum accedens sed crassior, et costis phinbus ornata. 

Long. corp. 22—32, lat. 18—24, long. caud. S—10,4. Lismore (197, 242). 

Syn. Lepocinclis Steinii v. australica Playf., Biol. Richmond River, p. 141, 
Pl viui, f. 6. A more inflated form of the foregoing, and with more numerous 
costae which are rounded also, not sharp-edged. End view eireular in both 
forms. . 


DI REDIGELA UH var. (PL va Bp. 17). 


Forma corpore eonieo sursum truneato-rotundata, inferne attenuata, lateri- 
bus areuatis; postice cauda brevi praedita. A latere valde compressa, lateribus 
parallelis. Membrana costis rotundatis 4—7 ornata. 

Long. eorp. 24—35, lat. 15—26, long. caud. 14—18,. 

Lismore (241, 258, 260, 285, 2806). 

The type and preceding forms are eireular in eross seetion; this form, on 
the other hand, is strongly compressed. In shape eonieal truneately rounded 
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above, narrowed gradually beneath. and furnished with a short sharp tail. 
Membrane with 4— 7 spiral corrugations wound from lett to right. 


Genus LEPoeix ergs Perty. 


LEPOCINCLIS Ovum (Ehr.) Lemm.  ("Vlext-fiv. 3a). 


t 


Long. 23—30, lat. 1;—21. long. cand. 2—10y. 

Guildtord ; Lismore (242, 299). 

Syn. Euglena ovum Ehra, Chloropeltis ovum Stein. This species is rather 
rare here, I have only met with a few isolated specimens. In shape the type, 
according fo Stein (T. xix., figs. 45, 40. 49, 50), is broadly oval-oblong with an 
anterior prominenee and a short. pointed, triangular tail, membrane finely striate 
spirally. {orms found here are not intrequently more oblong than oval, and 
often Jack the anterior prominence, sometimes the tail as well I might remark 
that these are generic characteristies in Lepocinclis; it is no use founding spectes 
un their presence or absence. 

Vaw AUSTRALIS, n-varoes( text -fio- Tamic). 

Forma oblonga. ubique rotundata, anteriore haud producta, postice. cuudàâ 
obtusa brevi' papilliforni, vel longa bacilliformi, instructa. Membrana delieati- 
sime splrahter striata. 

Long. 23—30, lat. 17-—2I. long. caud. 2—11y. 

Guildford (146); Lismore (328). 

A deridedly oblong form, rounded on al] sides, with no anterior prominence 
in the specimens so far noted, turnished behind with a short nipple-shaped tail, 
or more rarely a long, blunt-ended. rod-hke one. Membrane finely striate 
spirally. 

Var. posmcm vu. (lext-fig. 3d): 





Forma oblonga, ubxquo rotundata, prominentià anteriori nulla nee cauda. 
Membrana costis spiralibus 9—10 ornata. 

Long. 24, lat. 18u. Guildford. (60). 

The oblong form. without either anterior prominenee or tail, though of 
course these might be present, either one or both, in other speeimens, membrane 
with 9—10 costae spirally wound. 


LEPOCINCLIS FUSIFORMIS (Carter) Lemm., — (Text-fig. e—4 ). 


~~ 


Syn. Euglena fusiformis Carter; Huglena zonalis Carter, according to 
Kent, Pl xx.. f. 58 (atter Carter). The name is somewhat misleading, as one 
expects a spindle-shaped cell to be much. longer in proportion to its width than 
this is. The type is broadly lenticular, pointed above and below, apparently 
without anterior prominence or caudal prolongation of any sort, half as long 
again as broad in our specimens, but these are not always typical. The tigure 
of Euglena zonalis given by Kent works out at 58 X 30g; it is probably just 
a shehtly more slender torm than is typical. Onr specimens. while being 
generally pointed beneath (sometimes even showing a minute papilla or caudal 
prolongation) are very rarely pointed above, having at least a flattened apex 
(lat. 3—4) and sometimes a slight. prominence of the same width. Almost all 
forms of Lepocinclis have. a pair of diseus-shaped paramylnin plates closely 
appressed to the inner surface of the eellwall In this species, hy continual 
deposition of fresh material, these gradually grow round the cell, and meet with 
a vertieal line at each side: the central space of each plate fills up at the 
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same time, till only a horizontal line marks its position, and thus the two plates 
form a single broad hand of paramylum all round the middle of the cell. In 
front view this band shows as three faint lines simnlating the eqnator and troptes 
on a geographical globe. 
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Text-fig. 3. 
(a.) Lepocinctis ovum  (Ehr.) Lemm. x 1200; (6.c.) L. ovum var. australis, n. var. 
x 1200; (d.) L. ovum var. costata,n. var. x 1200; (e.f.) L. fusiformis (Carter) 
Lemm. x 560; (g.4.) dillo, forma. x 800; (7.) dillo, var. caudata, n. var., face view. 
x 800; (4.) dillo, another specimen, 3 face. x 800; (/.) L. rugulosa, n.sp. x 800; 
(m.) ditto, end view. : 


Long. 38—90, lat. 24—35, lat. apie. 3—1y. Auburn (135); Guildford; 
Botany (17); Rookwood; Botanice Gardens, Sydney (137); Lismore (233, 236, 
2295): 

Varecxtparas nar  (Text-fig. 99. F). 

Forma magna, inferne caudá longá. superne bullà conieá vel rectangulari 
praedita. 

Long. corp. 32—43, lat. 21—28; long. caud. 10—16. lat. max. du. Lismore 
(2425236, 259, 2295). 

A rarer variety with a long tail and generally some sort of anterior pro- 
minence, conical or rectangular. 
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LEPOCINCLIS STEINI Lemmermann. 


This species has been erected by Lemmermann (Das Plankton sehwediseher 
Gewasser, p. 123, notes) to include Stein’s two figures of Lepocinclis (Chloro- 
peltis) ovum (T. xix, f. 47, 48) which are too slender to be typieal of that 
speeies. Stein, in his explanation of the plates, considers these as representing 
Euglena zonalis Carter, but Kent's figure of the latter (Infusoria, T. xx., f. 58, 
after Carter) seems to forbid this identification. 1 do not know this 
speeies, Which appears to be an oval form, finely striate longitudinally. having 
some conneetion with the next form. 

Var. suecica Lemmermann, (Pl. vi. fig.1). 


Long. corp. 26, Jat. 11; lat. ap. 3, long. eand. ad 34. Casino (189). 

Cf. Lemmermann, Le, p. 123, T^. 20. He gives the size as 24,5—2bp 
long. and 95—l2 broad. According to bis figure the membrane is finely 
striate longitudinally with a shght spiral twist. 


(?) LEPOCINCLIS SPHAGNICOLA Lemmermann. (Pl. vi, fig. 2). 


Long. corp. 30—32, lat. 12; lat. ap. 3p. Botany (109); Gnildtord (114); 
Lismore (197). 

Founded on a form figured by O. Zaeharias (Forseh. d. biol. Stat. z. Flon, 
x. p. 259, T. in, f. 17) as L. fusiformis (Carter) Lemm. 1 have not $een. a 
figure of this species and therefore am not at all certain about the identification 
of our specimens. The author ( op. cit., p. 124) deseribes it as ova) with eollar- 
shaped, produced anterior end, and distinctly. projeeting (?) hyaline hinder end. 
334 long and 12,4 broad. These dimensions and specifications seem to «suit 
our forms very well. 


LEPOCINCLIS CYMBIFORMIS, nsp. (Pl. vi. figs. 3, 4). 


Forma cymbifornns, lateribus nune deplanatis nune areuatis, sursum 
modice producta truncata, inferne aeuninata. 

Long. 30—34, lat. 8—11; lat. ap. e. Jp. Lismore (225). 

This speeres includes. certain somewhat irregular boat-shaped forms, sides 
either Hattened or arebed; body a httle produced above, truncate; aeummate 
behind. Membrane striate longitudinally? : 


LEPOCINCLIS CAPITATA, n.p. (PL vi, figs. 5, 6). 


Forma angusto fusiformis, superne et interne paene aequaliter attenuata; 
anteriore produeta truneata, maxime  eapitata; postice in caudam brevem 
acutam protracta. Membrana per longitudinem costata, eostis e. 6—8 visibilibus. 

Long. 45—60, lat. 10—14, lat. ap. 44. Botany (92, 142); Botanie Gar- 
dens, Sydney (150); Lismore (225, 200, 299). 

A very pretty and distinet species characterised hy its slender, regularly 
tnsiform body, produeed above into a truneately-rounded eapitate prominenee, 
and below into a short tail which continues the lines of the body. The mem- 
brane is costate longitudinally, 6—8 costae showing. 


LEPOCINCLIS COSTATA Isp. (Pl. vi, figs. 7, 8). 


Forma late-elliptiea, fere ovalis; sursum levissime deplanata, haud produeta ; 
inferne eaudáà brevissimå triangulari praedita. Membrana eostis 8—10 per 
longitudinem dispositis ornata. 
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Long. corp. 26, lat. 10— 12, lat. ap. 3, long. caud. D Auburn (135) - 
Guildford (146); Wyrallah; Lismore (236, 259, 293). 

A broadly elliptical, practically oval form, without any anterior prominenee 
(none observed at any rate). but slightly Hatiened in front; behind furnished 
with a very short triangular tail; membrane eostate longitudinally, with 8—10 
eostae visible. 

Nar OBES A em var PI Vi tic! 9). 

Forma prae longitudinem erassior. 

Long. corp. 26, lat. 14—15, lat. ap. 3, long. eaud. 3—4,4. Lismore (242, 
230005231): 


LEPOCINCLIS PAXILLIFORMIS, n.sp. (Pl vi, figs. 10, 11). 


Forma minina, corpore conieo, fronte late rotundata, prominentia nulli; 
postice attennata, cauda minutá praedita. 

Long. 20, lat. 84. Guildford (114); Potts TiN (113). 

A small Lepocinclis, somewhat eonical in genera) shape, broadly rounded in 
front, narrowed behind and furnished with a short tail, no anterior prominence 
noted. A rare species. 


LEPOCINCLIS RUGULOSA, n.sp.  (Text-fig. 3/, m). 


Forma eyhndracea, polis ]late-rotundatis, lateribus parallelis; membrana 
striis (vel eostis) obliquis spiralibus ornata. A vertiee cireulaía, margine 
rugulosa. 

Long. 25, lat. 154. Rookwood. 

A small cylindrical Form with straight sides and broadly rounded ends. 
Membrane striate obliquely and spirally either witb coarse striae or fine costae. 
End view circular, the striae showing as about 15 small corrugations on the 
margin. l am a little doubtful about the genus, as ] have no note on the cell- 
contents. The flagellum figured, however, is Euglenoid and not as in Spheno- 
monas, and the motion “continually revolving" agrees with Lepocinclis. Noted 
in quantity from Reokwood in 1910. 


Genus TRACHELOMONAS Ehr. 


A detailed aeeount of the principal types of this genus occurring in our 
waters has already been given in “The Genus Trachelomonas" (These Pro- 
ceedings, 1915). Here it will only be necessary, therefore, to describe forms 
noted sinee then, and to confirm those of rare oeeurrence by new records. 


TRACHELOMONAS VOLVOCINA Var. PLANKTONICA, n.var. (Pl. vi, fig. 12). 


Forma eollo exteriore distincto instructa. <A distinct neck round the on 
fice is very rare in this speeies. Only noted twice, in both eases from water- 
supply samples. 

Diam. 15; eol. Jat. 3, alt. 24. Brisbane Water Supply; Sydney Water 
Supply (115). 

Var. SCABRA;n.var. (Pl. vi, fig. 13). 

Forma eollo brevi; membrana aspera. The membrane is usually very smooth 
and shiny; in this form it is shghtly rough with minute irregularities, not regu- 


larly granulate; a short neck present. 
Diam. 12y. Guildford (45). 


130 AUSTRALIAN FRESHWATER FLAGELLATES, 


Var. CORONETTA, n.ver. (PFI. vi, fie. 14). 

Forma ore membrana lata cirenmeineto. A very pretty aud distinct form. 
The lorica does not seem to be always perfeetly spherieal, but produeed above 
a little. The orifice is surrounded by a delicate and somewhat. irregular, mem- 
branous collhwette which stands ont at a wide angle, edges smooth. In oue 
specimen the chloroplasts were very regular, distinet and strongly marked. 
They were of the nsual Euglenoid type, viz. small eireular dises, but this is 
the only occasion on which | have noted this in Trachelomonas. In this genus 
the chlorophyll is arranged in three different ways: (1) apparently regularly 
diffused through the outer layer ot cytoplasm; (2) disposed in a few, large, oval 
dises, widely separated and often more or less of irregular shape; (3) irregu- 
larly reticulated in patehes with conneeting threads. 

Diam. 16. coll. diam. 105. Lismore (365). 

Var. PUSTULOSA, myat. (PL vraie T 

Forma plerunque liyalina, collo nullo; membrana pustulis latis pulvini- 
formibus, minute granulatis, vestita. 

Diam. 12,4. Sydney; Lismore. 

Lorica generally hyaline and covered with broad dise-shaped pustules 
whieh are themselves minutely grannlate. About 6 pustules aeross the faee. 


TRACHELOMONAS BOTANICA Var. BOREALIS, u.var. (Pl. vi, fig. 16). 


Forna modice oblonga, collo lato divergente praedita; membrana punetata. 

Long. 36, lat. 303; lat. oris 8, papil. 4u. Lismore (303). 

A more oblong form than the type, with a wide dentate collarette round 
the oritiee. The distinguishing mark of this speeies is the minute papilla at 
the hinder end. Only known hitherto from Sydney—antea, 1915. p. 9, Pl. i. 
f. 9: 

EnA MELONON As OVALIS Playtime (Pl. vi. fist? li, I8). 


Long. 23—35, lat. 19—23p. Murwillumbah; Lismore (328. 350). 

Out of weeds in a surtave-water drainage ditch at Murwillumbah in 
quantity. It is a form rapidly developed where there is a eurrent of water. 
The torica is thin. smooth, gencrally colourless or almost so, and transparent. 
The tigures show the chlorophyll disposed either in regular dises, or irregular 
reticulations. 


TRACHELOMONAS TERES Maskell, forma. (Pl vi. fig. 19). 


Long. corp. 27, lat. 18; coll. lat. 4, alt. 34. Lismore (285). 

Ct. Maskell, On Freshwater Infusoria, Trans. N.Z. Institute, vol. xx. N.S. 
1887. Tr. teres, type. is long oval, with a slight collar round the orifice, mem- 
brane smooth—the author gives long. 354. This form is not quite typieal, being 
more oblong in outline. Four ditferent necks are given which have been noted 
in this. form. 


TRACHELOMONAS BULLA var. AUSTRALIS Playf. (PI. vi., fig. 20). 


Long. corp. 40, lat. 23; coll. long. 8, lat. 6u. Centennial Park, Sydney (133). 
Only previously noted from Lismore. This specimen makes our form prac- 
tically equal in size to Stein's type (50 X 214), but the shape is different. 








EY GS DL PLAYPALD 131 


TRACHELOMONAS OLLONUA Lenunermann. (Fl. VI cq. 


Noted both with and without a neek. This is what I take to be Lemmer- 
mann's type, but 1 have not seen the figure. 
Meng. 17 35: coll lone, 21, lit lip. Centennial Park (133). 


TRACIHELOMONAS PULCHERRIMA var. MINOR Playf. (Pl. vi, fig. 22). 


Long. 17—19, lat. 10u. Plenty in the swampy corner of a field in eompany 
with Tr. pusilla Playt. Lismore (344). 
TRACHELOMONAS VOLZII var. SULCATA, n.var. (Pl vi, fie. 23). 


-e — 


Forma parte anteriore suleis 10—12 (5—6 visis) per longitudinem dispositis 
ornata. l 

Long. 31—32, lat. 21; lat. coll. 3, alt. lap. Botany (108). 

A form having the shape of the type, but with 5 or 6 suleae running down 
the face as tar as the centre. Var. pellucida and var. cylindracea, previously 
known trom Sydney only, are here recorded irom Lismore also (328, 358) 


TRACHELOMONAS AMPULLULA var. MAJOR Playf. (Pl. vi. Ter aes). 


Forma scrobienlata, lateribus minime angulatis, postice haud manunillata. 

Long. 34—36, lat. 17—19; eoll. alt. 2—3, lat. Op. Lismore (344). 

This large form of Tr. ampullula is not always retuse and mamumillate as 
previously described (antea, 1915, p. 17, Pl. ii, f. 7). In this case also the 
membrane was coarsely bui faintly serobieulate, and the general outline only 
very slightly angular. 

Var. GRACILIS, n.var. (PI. vi. fig. 25). 


Forma major sed gracilior, lateribus levissime arcuatis, haud angulatis, 

Long. 40, lat. 15; coll. alt. 3, lat. iu. Guildford (70). 

A slender form of var. major, with arched, not angular sides, the mammil- 
late end very distinet. 


(PL wi, fie. 26). 

Forma parva, gracillima, eorpore pertecte elliptieo, pone aeute rotundato, 
lateribus haud angulatis. 

Long. 253, jat. 101; coll alt. 2i, lat. 234- Lismore (350). 

A very graceful elliptical form, acutely rounded behind and absolutely 
without any angularity. Clear pale vellow membrane. 


TRACHELOMONAS CLAVATA var. SUBARMATA Play! (Pl. vi, fig. 27). 


Long. 58, lat. 22; eoll. alt. 9, lat. Tiu. Lismore (351). 

A very rare and curious species, only known previously from the Botanie 
Gardens, Sydney, but now reeorded from Lismore. The surface of the loriea 
was reticulate, however, not scrobieulate. I have seen but 3 specimens of this 
species and only 2 of var. subarmata; it is interesting to note that, however 
bizarre in appearance and rare in oecurrenee a form may he, it will keep its dis- 
tinguishing eharacteristics wherever it is found. 


TRACHELOMONAS EURYSTOMA var. PARVA, n.var. (Pl. vi., fig. 28). 


Forma quam typieå dimidio minor, magis rotunda, minime ovata, membrana 
glabra, striis nullis nee punetis. 
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long. 133, lat. 11; coll. lat. tp. Lismore (191). 

A small rounded form, about balf the size of the type, hardly ovate at 
all, obtained from weeds in the Richmond River. The membrane is smooth, 
not striate, and the mng-neck not fluted. 


TRACHELOMONAS VORONATA, n.Sp. (Fl. vi. figs. 29, 30). 


Forma ovalis, vel ovata pone attenuata; superne collo latissnmo divergente, 
margine cuspidato, eoronata; interne candá brevissimá rectangulari bidentata 
praedita. 

Long. 36—38. lat. 20—21; eoll. alt 2—4, Jat. 125. Lismore (32$). 

‘The lorica is oval, or ovate narrowed posteriorly. Above, furnished with 
a wide outstanding eollarette in torm of a erown, with a cuspidate margin; 
below, a very short, square. bidentate tai. Membrane smooth or very shghtly 
roughened. 


TRACHELOMONAS SPLENDIDA, n.sp. (Ph vii. fig. 1). 


Loriea magna, elliptica; sursum collo quadrato, ore everso, inferne caudà 
hrevissumá subreetangnlari; membrana granulata. 

Long. corp. 40, lat. 20; col. alt. 6G, lat. 5; eand. long. 6, lat. l4. Lismore 
(S00), 

A large handsome species with a long-oval or elliptical body, square neck 
with everted rim, and short, subrectangular, stubby tail. Membrane dark yel- 
low, granulate. The zooid was alive and active; the chlorophyll seemed to be 
diffused through the outer layer of the cytoplasm. The latter mnst have been 
very translucent, for in spite of the yellow colour and granules of the Joriea, the 
internal organization of the zooid could easily be seen, which is rare in this 
genus. 

This is one of my very latest finds; ] thought I had exhausted the possi- 
bilities of the district, but the number and variety ot types in Traehelomonas 
seem to he infinite. 


TRACHELOMONAS HISPIDA (Perty) Stein. 


Long. s.sp. 32—50, lat. ssp. 23—33; spin. long. 4— 0p. Botany (92, 142); 
Lismore (333). 

Of much larger dimensions than the type whieh is not over 30 X 20, with- 
out spines; and spines only 2p long. 

'TRACHELOMONAS  BACILLIFERA Playt. 

Long. ssp. 35, lat. 32; spin. long. 2g. Lismore (347). 

Hitherto known only from Sydney; lorica almost spheriea] and very dark 
reddish-yellow in colour. 

xar MINIMA Pint Psp ee 

Long. ssp. 124, lat. 103; spin. long. 2p. Lismore. 

Only about halt the size of the specimens previously recorded (Genus 
Trachelomonas, p. 22). lt should be noted that in all the forms of Tr. bacil- 
lifera figured there, the spines are too fine, they should be much eoarser, and 
not so many on the lorica, vet still quite close together. 

VaESGLOBULOSA.n.var. (Phani, De 

Forma sphaerica minuta. Diam. s. spin. Ip. Brisbane. 
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A minute spherical form of a pale bisenit colour from the Brishane water- 
supply. Such a tint is unusual in this species, all its forms being very dark 
coloured. 


TRACHELOMONAS ARMATA Var. GLABRA Playf. (PL vii. fig. 4). 


Forma eorpore ovato subgloboso nec oblongo. 

Long. eorp. 32, lat. 264. Lismore (365). 

This speeimen is the shape of Ehrenberg’s type—ovate subglobose, slightly 
narrower in front than behind.—quite smooth, however. except for the posterior 
ring of awns. The ehloroplasts and cytoplasm were reticulate. 

Var. LoNGIsPINA Playf. 

Long. corp. 42. lat. 32; spin. poster. long. 17, lat. max. 42y. Lismore. 

A fine specimen noted alive. The lorica was hispid with fine short spines 
(24 long) and was armed behind with a ring of 10 long awns. Previously 
recorded only from Sydney and with no more than 4 posterior awns. For figure 
take that of var. dupler (Pl. vit, f. 5) without the suhapical ring of awns. 
This is the first specimen of Tr. armata which agreed with Ehrenberg's type in 
being “hispid.” 

Nur pDUPDESEPlavt (PE vus fig. 5). 

Forma spinis brevibus hispida (nee granulata); aeuleis anterioribus aeutis 
nee bacillaribus; aculeis posterioribus longissimis. 

Long. corp. 45, lat. 35; acul. poster. long. Jiu. Lismore (332, 347, 365). 

Var. duplex is very rare, as yet only found at Lismore. In this form the 
loriea is hispid with fine short spines, and not granulate. The awns of the 
anterior series are aente, not bacillar. 


TRACHELOMONAS LISMORENSIS Var. MIRABILIS Playt. 


Diam. corp. s. spin. 25—26; spin. long. S NEEIsore (260, 2611235188 

My original description of this form gave only the end view. IT can now 
state that the loriea is globose, differing in this from other forms of the species. 
Indeed it is doubtful if it should be plaeed under Tr. lismorensis, as the spines 
are characteristic, stout, conieal, very elosely set at equal distances apart and 
not in rows, 7—8 visible in a quadrant of the eireumferenee, the onter half 
Dune (P vi, $2) 2* 


Var. BISERIATA Playf. 


Diam. eorp. ssp. 15; sp. long 34. Wyrallah (310); Byron Bay; Lismore 
(311, 328, 344, 317). 

All the varieties of this species are remarkably regular in size and shape. 
This form is now eonfirmed from several loealities in the distriet. 


TRACHELOMONAS PAUCISPINOSA, n.sp. (Pl. vii. fig. 6). 


Loriea subglobosa ubique rotundata; eollo nullo; membrana glabra lutea, 
spinis brevibus validis aeutis sparsis armata. 

Long. s. spin. 173, lat. 16; spin. long. e. 23y. Lismore (261). 

A smooth snbglobose or very broadly oval form. armed with short, sharp. 
stout spines, very wide apart—only 5 or 6 are visible at each side. A very 
rare speeies. 
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TRACHELOMON AS SCABRA Var. CORDATA Piayf. Forma. (Pl. vii., fig. 7). 


Forma magis ovata, inferne magis angustata, membrana fere glabra. 

Long. 20, lat. 154. Lismore (351). 

A more ovate form than that deseribed betore and more narrowed below. 
Membrane only very slightly rough witb low scattered tliekenings here and 
(here (anica, 1015, p. 29, Il. iv f. 1P): 


TRACHELOMONAS ACUMINATA Var. AMPHORA Playt. (Pl. vii, fig. S). 


Long. 35, lat. 23; coll. alt. 8, lat. 6; caud. long. 105. Lismore (347). 
Deseribed originally from Parramatta, now confirmed from Lismore. The 
zooid was alive and active, the ehloroephyl] seemed to be diffused. 


TRACHELOMONAS URCEOLATA Stokes. (Pl vii, fig. 9). 


Long. 50—57, lat. 23—28; eol. alt. 4—6; cand. long. 10—17p. Lismore 
(947. 348. 352 

Merely a single specimen, not too like the type, was previously noted from 
Parramatta (Sydney), but I have now to reeord typical specimens ahve in 
some quantity from this district. In most of the tailed forms the zooid is free 
within the lorica, but occasionally the body is adherent. Sueh are generally 
found in plankton gatherings and I would remark that it is not neeessary to 
zo for plankton to large bodies of water: the plankton of ponds is usually 
extremely varied and interesting. 


TRACHELOMONAS GIRARDIANA milii. 


Syn. 7r. urceolata var. Girardiana Playf. (These Proeeedings, 1915, p. 32, 
Pl. v, f. 7, 8). This form is really not in tbe least hke Tr. ureeolata and always 
retains its very characteristie appearance so that 1 think it should stand as a 
type. 

Ver. GLABRA, m.var. (Pl. vii., fig. 10). 

Long. 36—40. lat. 20—22; eoll. alt. 4—6, lat. 6; caud. long. 5 
(347). 

Membrane smooth in these specimens, not seabrous as formerly. At present 
kuown only from Lismore. 





10u. Lismore 


TRACHELOMONAS ELEGANTISSIMA (G. S West) Plavt. 


Arranged, but. doubtfully, by G. S. West as (?) Dinobryon elegantissimum 
in Algae of the Yan Yean Reservoir, p. 81, fig. 10K; | placed this species 
nnder Trachelomonas on account ot the resemblance of a similar form to Tr. 
napiformis. The zooid, however, whieh alone ean decide the geuus, has not 
yet been noted; and indeed it is not at all unlikely that it may turn out to be 
a speeles of Nalpingoeca (antea, 1915. p. 32, f. 12). 


TRACHELOMONAS HESPERIA, msp. (PL vii. fig. 11). 


Forma ad Tr. elegantissimam var. oratam valde aecendens, sed stipite. brevis- 
sima; eorpore ovato, subgloboso, utrinque rotundato, inferne aeuminato, in stipi- 
tem brevissimam producto, superne collo. rectangulari, ore everso. 

Long. corp. 14, lat. 8; eoll. alt. 4, lat. 4; stip. long. 2p. Perth Water Supply. 
W. Australia. 
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A good many speeimens of this form were found in a sample kindly sent me 
by the engineer of the Perth (W.A.) Water Supply. It is very like Tr. elegan- 
tissima var. ovata from the Sydney Water Supply, but with a very short stalk. 
The loriea is ovate, subglobose with rounded sides, narrowed below into a short 
stipes. Above there is a square neck with everted rim. Membrane smooth, that 
of the body stout, espeeially above, pale brown; but, in every case, that of the 
neck was hyaline and very delicate, evidently a later growth. One specimen 
noted was entirely hyaline, pellueid and thin-walled like a Dinobryon. 


TRACHELOMONAS NAPIFORMIS var. BREVICOLLIS, n.var. (PI. vii, figs. 12—14). 


Forma paullo magis ovata, collo breviore, ore valde everso. 

Long. 48—53 (corp. 36—38), lat. 24—25; coll. alt. 5—6, lat. 6—11; eaud. 
10—14,4. Lismore (322, 333, 347). 

A more perfeetly ovate form of the type with shorter neck and accentuated 
rim. A new reeord for this species. 





VRACHELOMON AS CUNEATA, nap. (Pl. vii. fig. 15). 


Lorica trapezoidea, angulis lateralibus tere reetis; inferne enneata, lateribus 
planis ad eandam vonvergentibus; sursum subtriangularis, lateribus convexis in 
collum sensim sensimque .adseendentibus, ore everso; membrana hyalina seabra. 

Long. 50, lat. 20; coll. lat. 6; caud. long. ldg. Lismore (258). 

Lorica somewhat trapezoid with lateral angles almost square. Greatest 
breadth about 1-3rd from the mouth. From the lateral angles downward, cun- 
eate, with flat sides converging to the tail Above subtmangular, sides convex, 
gradually rising into the narrowed neck with everted mm; membrane irregularly 
roughened. 


‘TRACHELOMONAS GIBBEROSA Var. LONGICOLLIS, nyar. (Pl. vii, fig. 16). 


Lorica eorpore multo compresso; collo longissimo, lateribus parallels. 

Long. 54, lat. 26; coll. alt. e. 18, lat. 6; caud. long. e. 24g. Lismore (258). 

An elegant form, with the body ot the lorica mueh compressed antero- 
posteriorly, and with a very long neek. This form and the previous one are 
both uncommon: they were plentitul, however, alive im one gathering. 

Valu n.var- (DPI vus fig; 11). 


Lorica eorpore prae longitudinem multo majore; collo vix formato; eanda 
minntissima. 

Long. 53, lat. 39; lat. oris 7; caud. long. 3u. Lismore. 

A iorm in which the body of the loriea is very large compared with the 
total length. Above, it is gradually narrowed to the month withont any distinct 
neck; tail quite minnte. That polymorphism in these and similar organisms is 
largely a matter of the relative development of component parts, is well exem- 
plified in this species. This form, var. longicollis, and the type (long. 53, 54, 
5604 respectively) are all about the same size and the characteristic shapes are 
merely the result of the proportionate growth of the body, neck and tail of the 
lorica. 

TRACIEELOMONAS ROTUNDATA mihi. (Pl. vii, fig. 18). 


Tr. gibberosa var. rotundata Vlayt.. «antea, 1915, p. 35, (var. rotunda, by 
a slip of the pen, in the explanation of the plates, p. 41). 
Long. 40 (corp. 25); lat. 25; coll. alt. G, lat. 6; eaud. long. 9u. Lasmore. 
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This form retains its shape well and is not at all like Tr. gibberosa. I 
ereet it here as a separate type. Speeimens a little larger than those from Par- 
ramatta; a new reeord for the species. 


TRACHELOMONAS LANCEOLATA n.sp. (Pl. vii.. figs. 19, 20). 


Loriea lanceolata, lateribus rotundatis; sursum  eollo quadrato; inferne 
sensim sensinique attenuata, acuminata; a latere interdum compressa. Membrana 
glabra. 

Long. 30, lat. 12—13; coll. ait. 4, lat. 5—6,. Varramatta (130); Lismore 
(2535). 

Lanceolate with rounded sides, above converging to the wide square neck, 
below gradually running down to a point; membrane smooth. The Parramatta 
specimen was slightly eompressed in side view. 


TRACHELOMONAS SPIRALIS, n.sp. (Pl. vii, fig. 21). 


Lorica elliptiea, inferne acuminata, lateribus aequaliter. areuatis, sursum 
collo, lato, humili instructa. Membrana hyalina glabra. tenuissima, torta; costis 
spiralibus 3—4 ornatis. 

Long. 36, late 2. coll alt..3, lat- mo Botany (151): 

Lonea elliptic, pointed below, sides evenly arehed. neek wide and low; 
membrane very thin, hvaline and with the deheate matt or frosted surfaee 
common in this elass of Trachelomonas. It belongs to the stipitate group, though 
it has no tail. Three or four ridges run spirally from end to end, the lorica 
having probablv been an adherent form whieh has got twisted in growth. The 
tail itself in these forms is due to twisting. as a close examination will often 
show. 


Fam. ASTASIACEAE. 
Genus M gxoiprvM Perty. 
MENOIDIUM PELLUCIDUM Perty. (Pl. vin. fig. 1). 
Long. 40—50, lut. 12—16, ap. 3u. Rookwood; Lismore (285, 350). 
MENOIDIUM INFLATUM mibi. (PI. vii, fig. 2). 


Forma plana. levissime  arenata. tronte et postice aeuta; rostro minuto 
angustissimo; cytoplasmate plerumque homogeneo, granulis amylaceis millis. 

Long. 50—63, lat. 10—12y. Coogee; Botany (92); Guildford (60); Sydney 
Water Supply. 

Syn. M. pellucidum var. inflatum Playt.. Plankt. Sydney Water, p. 547. 
More common round Sydney than any other species, not noted vet at Lismore. It 
is flat like a piece of card, acutely pointed at eaeh end, under side nearly tlat, 
upper arehed but not always as mueh as figured. Rostrum reduced to a mere 
spine, but from Stein’s figures it seems likely that this is only the lower edge of 
the rostrum, the upper edge growing out of the body. a little higher up, later 
on. Cyloplasm generally homogeneous, without granules. 


MENOIDIUM ACUTISSIMUM, nsp. (Pl viu. fig. 3). 


Forma longissima, angustissima; fronte truncata, haud rostrata; pone longe 
protraeta, acutissima; latere inferiore tere recto, superiore «quam levissime 
areuato; plarynge distincto; stigmate minutissimo; baeilhs  amylaeeis longis 
angustis in serle singula disposilis ornata. 


- um 
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Long. 200, lat. 83, ap. Sp. Lismore; Wyrallah. 

A very rare Menoidium, but noted from two distinct loealities. The body 
is straight and very long in proportion to the breadth. No distinet rostrum in 
front, where if is merely narrow and truncate, but the formation and flagellum 
are as in Menoidium. The under side is nearly flat, the upper very slightly 
arehed, the sides diverging shghtly from the snout to the anterior quarter, from 
there gradually converging to the extremely narrow and sharp-pointed hinder 
end. Cytoplasm hyaline, homogeneous, transparent, allowing a elear view of 
the bag-shaped pharynx with which are eonnecíed a minute c.v. and red stigma. 
A single series of long thin paramylum rods along the upper side. mueh more 
regular than is usual in this genus. 


MENOIDIUM GRACILE, n.sp. (Pl. viii. figs. 4, 5). 


Forma wagna, corpore gracili, arcuato, postice aeuminafo. fronle rostralo; 
eytoplasmate plerumque granulato et bacillis amylaceis ornato. 

Long. 72—100, lat. 6—8; mare. infer. alt. 6—12,. Botanic Gardens, Syd- 
ney (150); Lismore (225, 260, 350). 

Nearly twiee as long as the type. Body well-arched, very slender, acuminate 
buf not aeufe behind, rostrate in front. Cytoplasm generally granulate and with 
a few paramylum rods in front. 


MENOIDIUM INCURvUM Fresenins. (PI. vili., fig. 6). 


Syn. M. pellucidum var. incurvum, Diol. Richmond River, p. 141. A very 
sinall form amd rare, though there were plenty in gathering 188 out of weeds 
in the Richmond River. Broadest in front where it is abruptly truncate, with- 
out rostrum, and very active in its movements, darting ‘and twisting about in- 
cessantlv; there is very httle in its appearance to connect it with this genus. 

Cf. Klebs, Organ. einig. Flag.; and Daugeard, Rechereh. s. 1. Euglen., p. 
151. f. 46; the latter gives 25 X 7,4 as the size. 

Long. 16, lat. 54. Lismore (188, 358). 


MENOIDIUM TORTUOSUM (Stokes) Senn. (Pl. viii., fig. 7). 


Syn. Atractonemia tortuosum Stokes, Infus. U.S. p. 92, Pl. i, f. 31. A 
narrow spiral form, rostrate in front. aeufely pointed behind; eytoplasm homo- 
geneous, with a few paramylum granules or short rods. It moves in a spiral 
manner, unlike other memhers of the genus, whieh either revolve slowly round 
the long axis or bore their way through the water, rocking from side to side in 
a manner peculiarly their own. 

Long. e. 22, lat. 5y. Stokes gives long. 20—40,. Lismore (350, 365). 


Genus DisTiGMA Ehr. 
DISTIGMA PROTEUS var. CLAVATUM mihi. (PI. vii, fig. 8). 


Syn. Menoidium pellucidum var. clavatum Playf., Biol. Rielmond River, 
p. 142. Cf. Senn, Flagellata, pp. 177, 178, f. 1285. 

Long. 40—84, lat. 6—12,4. Lismore (187, 188. 365). 

Formae. (Pl. ix. figs. 10—13). 

These forms have all the appearanee of being a distinet speeies of Peranema, 
but I helieve them to be young forms of the preceding. 

Long. 18—-44. Jag max. $—124. Auburn (139); Pott's Hill (121); Lis- 
more (258). 
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Genus Ast asta Dujardin. 


ASTASIA MARGARITIPERA Sehmarda. (Pl. vin. fig. 9). 

I am doubtful about the identification of this infusorian, having never 
observed it in the free-swimming form figured by Senn, l.c., p. 177, f. 1284. Only 
when travelling with its characterishe metabole movement does it draw one’s 
attention, and so l represent it here. The flagellum is very often (generally?) 
wanting; cytoplasm granulate. On one oceasion half a dozen individuals were 
found living parasitieally within the tissues of a living specimen of the Tur- 
bellaria; they were devoid of a flagellum and worked themselves to and fro 
with their usual metabohe progression. 

Long. e. 20—50. Auburn (139); Potts Hill (121); Lismore (312). 


Genus SPHENOMONAS Stein. 
SPHENOMONAS QUADRANGULARIS Var. CRUCIFORMIS, n. var. (PI. vili., fig. 10). 


Ovate, pointed in tront; with four, more or less elevated, longitudinal 
ridges each eontaining at the summit a series of granular markings. The 
European form (type) is rhomboidal in outhne, with rounded Jateral angles; 
in end view almost square, with shghtly cuspidate sides and sharp angles. Ours 
are cruciform with deeply excavated sides and rounded tips to the arms. Rare. 
For the type see Stein, T. xxiii.. f. 49—53; Kent, T. xxiv.. f. 21—23. 

Long. 28—27, Jat. 10—13y. Rookwood (107); Lismore (297, 345, 347). 





SPHENOMONAS AUSTRALIS, n.p. (Pl. vin. fig. 11). 


Celmlae pyriformes, sursum — attenuatae, subaeutae; inferne rotuudatae; 
lateribus areuatis; rugis 6 (visis 4) granulatis per longitudinem dispositis ornata. 
Vertice visae hexagonae lateribus emarginatis. 

Long. 25—26, lat. 10—124. Rookwood; Botanie Gardens, Sydney (156); 
Lismore (312). 

This species is more frequently met with here than any other of the genus. 
[t is drop-shaped, narrowed and subacute in front. rounded behind. End view 
hexagonal, as the body is ornate with 6 longitudinal granulate ridges. The 
hinder part of the hody is generally a solid hall of some perfectly transparent 
highly refringent substanee (leneosin ? or paramylum ?). So homogeneous 
and pellueid is it that the granules on the under side can he seen. magnified, 
throngh it. 

Var. ELLIPTICA, nar. (Pl. viii.. fig. 12). 

Cellulae longe-ovatae, paene elliptieae, fronte acuminatae, postiee rotun- 
datae, lateribus levissime arenatis. Dimensiones ut in t. typiea, Rookwood 
(107). 

A much less common elliptie form of similar size aud characteristics to the 
type. 

Var. RHOMBOIDEA, n.var. (PI. vii, tig. 13). 

Cellulae rhomboideae, lateribus angnilatis, utroque polo aeuminatae. 


long. ad. 30, lat. 165. Guildford (45). 
The eells are rhomboidal, sides angled, ends subaeutely rounded. 
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SPHENOMONAS TERES (Stein) Klebs. (Pl. viii, figs. 14, 15). 


Syn. Atractonema teres Stein, op. cit, T. xxiii, f. 35—41; ('lostenema 
socialis Stokes, op. cit., p. 112, Pl. ii, f. 15. Almost, iť not quite, as eommon as 
the foregoing species. Senn, le, p. 177. f. 1280, figures it with only an in- 
eipient trailer (the seeondary flagellum), but I find speeimens with a trailer 
twiee the length of the body, and young forms have no second flagellum at all. 
The faet is that the trailer develops later than the true flagellum. The latter 
is of (he Peranema-type. stout at the base and tailing off to the tip. lt is 
held motionless for the most part, straight out in trent; only the tip is in 
movement. Sometimes the extreme end of the eel] is eonstrieted into a little 
stubby tai. 

Ionew—25.]5915 6—124. Auburn (139); Lismore (298, 3I2. 345). 

Var. PYRIPORMIS, n.yar. (Pl vii.. fies. 16, 17). 

Cellulae ut in f. typiea rugis nullis, sed pyriformibus, interdum eaudá brevi 
subtriangulari instructae. 

Long. 16--20, lat. 9—20,. Auburn (140); Botany (91); Lismore (188, 
295 1312]. 

Smooth and without ridges as in the typieal form, but in shape pyriforn, 
with or without a short broad tail. 

It is probable that Nph. teres is a young form or at least a polymorphie 
form of  Sph. australis. 1 have noted faint longitudinal lines down 
the body, which seemed to indieate the formation of ridges. In Pl. viii. fig. 18, 
is shown an intermediate form in which the ridges are plainly visible, but the 
eharacteristie marginal granulation was nof present and the eel therefore in- 
clined to Sph. teres. 


SPHENOMONAS TRIQUETRA, msp. (Pl. viii, fig. 20). 


Cellulae inaequaliter. ovatae, ntroque polo aeuminatae; a vertiee visae in- 
aequaliter triquetrae. 

Long. 30, lat. 204. Rookwood; Botanie Gardens (156). 

Irregularly ovate in shape, pointed at each end, with a ridge running spir- 
ally down the face; end view irregularly triangular with hollow sides and rounded 
angles. 

Var. CUNEATA, n.var. (Dl viii, fig. 19). 

Cellnjae inaeqnaliter euneata, fronte rotundatae, postiee attennatae, acumina- 
tae; a verliee visae inaequaliter triquetrae. 

Long. 30, lat. 154. Guildford. 

Somewhat cuneate in shape, broadest in front, where it is rounded off, 
gradually narrowed to a snbaeute point behind. A longitudinal ridge down the 


face; end view irregularly triangnlar with hollow sides and rounded angles. 
SPHENOMONAs EXCAVATA, usp. (Pl. ix, fig. 1). 


Cellulae oblongae,  subreetangulares; extremitatibus lateribusque arenatis ; 
utroque polo bullà eonieá praeditae; rugis 3, mediano spirale, per longitudinem 
dispositis instruetae; flagello reeto. A vertice visae subrectangulares, ntrinque 
rugis altis 3. A latere late-fusiformes. 

Long. 32, lat. 21, eraxs c. l6g. Lismore (358). 

Subrectangular, ends and sides arehed; at cach pole a conieal boss, from 
the anterior part of which the straight thick Peranema flagellum springs. No 
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trailer noted. Three deeply excavated longitudinal ridges run down both the 
upper and under face, the central one somewhat spiral. End view subreet- 
angular. with 3 strongly marked ridges front and back, the other two sides 
slightly hollowed. Side view broadly fusiform or lentieular. Membrane smooth; 
cytoplasm hyaline. transparent, homogeneons. No paramylum, no granulation 
of the ridges. 


SPHENOMONAs SPIRALIS, n.sp. (Pl ix. fig. 2). 


Cellulae ambitu late-fusiformes, superne acutae., inferne obtusae; rugis 
spiralibus 5—6 paene transverse dispositis alte excavatae; membrana glabra; 
evtoplasmate retracto. granulato, hvalimo: flagello recto, erasso, interdum seenndo 
retrorsum directo. 

Long. 40. lat. 34y. »otanic Gardens, Sydney (156). 

Breadly lenticular in general outline, pointed above, obtuse below. deeply 
scored by 5 or 6 spiral ridges laid almost horizontally and from left to right. 
Membrane smooth; evtoplasm retraeted, hyaline, granular; a stout flagellum 
directed straight forward, sometimes also a trailer. 

Var. ANGUSTA. nsum Pl wee 

Celhilae ambitu. longe-ovales; utroque polo obtusae infra marginem spiuá 
praeditae; rugis spiralibus 3—4 oblique dispositis alte exeavatae; eytoplasmate 
haud retracto; ceteris ut in forma typica. 

Long. 40. lat. 214. Lismore. 

General outline. long oval; obtuse at each end. with a sharp point within 
the margin; only 3—4 ridges spirally and obliquely wound; eytoplasm not re- 
tracted; a flagellum and a trailer observed. 


SPHENOMONAS MIRABILIS, n.sp. (PI. ix, figs. 4, 5). 


Cellulae oblongae. utroque polo rotundatae; costis spiralibus 6 oblique vel 
per longitudinem dispositis. ornatae; membrana glabra, costis haud. granulatis; 
evtoplasmate retracto. hyalino, granulato; flagello valido recto. 

Long. 34--36, lat. 19—234. Lismore (328. 345, 365). 

Cell oblong, rounded at each end; membrane smooth, ridged by 6G sharp- 
edged spiral costae longitudinally and more or less obliquely wound and from 
right to left (the opposite way to Sph. spiralis). Cytoplasm retracted, hyaline, 
granulate, (lagellum stout, straight. no trailer noted. End view eireular. 


Fam. PERANEMACHEAE. 
Genus PERANEMA (Ehr.) Stein. 
PERANEMA TRICOPHORUIL (Ehr.) forma. (PE ix., fig. 6). 


Forma angusta arcuata. Long. 50, lat. 105. 

1 doubt if 1 have ever seen the type of this species. The European form 
i3 fusiform. The speeimen figured is narrower and arched. Botanic Gardens, 
sydney (156). Cf. Senn., p. 180. f. 1304. 


PERANEMA CUNEATUM, n.sp. (Pl. ix., figs. 7— 9). 


Long. 25—70. lat. 5—154. Auburn (139, 140); Dotanie Gardens (156); 
Parramatta (132); Lismore (187). 
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This is the eommon Peranema of our waters. Ht is, when free-swimming, 
euneate, sharp-pointed in front and abruptly truneate behind; one corner is 
sometimes produeed as a pointed tai] directed baekwards, or a blunt wart-like 
prominence often bifid and placed to one side. A minute stigma may  oceasion- 
ally be observed. Cytoplasm homogeneous and transparent. Neither Stein nor 
Dujardin deseribe or figure anything even remotely resembling this form. The 
body is metabohe. 


PERANEMA ASPERUM, n.sp. (PI. ix., fig. 14). 


Forma eorpore glohoso; granulis amylaceis ubique asperrima. ẹ 

Long. 15—16, lat. 11—124. Rookwood; Lismore (286). 

A small, irregular, globose or subglobose form with the surfaee rugged all 
over with large irregular amylaeeous granules. 





Var KETA CERE navar. (PL ix, fig. 15). 
Forma eyhndraeea. Dimensiones ut in. forma typiea. 
Genus URCEOLUS Mereschowski. 
URcCEOLUS sABULOsUs (Stokes) Senn. (Pl ix., fig. 16). 

Syn. Urceolopsis sabulosus Stokes, op. cit. 

Long. 42, lat. 19; lat. oris 134. Lismore. 

Hyalme, granular, surface slightly rongh, mouth and neck smooth. It 
glides along applying the huge mouth (whieh seems to be a kind of open 
pharynx) to the tloecose and sueking in anything edible. 

Genus HETERONEMA (Duj.) Stein. 
HETERONEMA ACUS Ehr. (Pl. ix., fig. 17). 
Long. 30— 90, lat. 3—6y. Auburn (159); Botany; Potts Hill (121). 
Flagellum and trailer noted. 
Genus TROPIDOCYP HU 5 Stein. 
TROPIDOCYPHUS OcTOCOsTATUS Stem. (Pl. viii, fig. 21). 


I give a side view of an animalule that may be this species. Stein, T. 
xxiv., f. 1—5; Senn, p. 183. 





Genus NOTOSOLENUS Stokes. 
NODOSOBNEUS PESTAGOWUS, Dsp. (Pl ix., fies. 2.1908 


Forma eorpore pentagono; fronte acute-rotundata, pone truneata; lateribus 
emarginatis; angulis rotundatis; vertiee visa compressa. 

Long. 21, lat. lzg. Lismore (358). 

There are three other species deseribed and figured by Stokes. op. cit., p. 
108, Pl. ii., f. 10—14; ef. Senn. p. 183. All forms of the genus are compressed 
arcuate in end view. ‘This species forms a fairly regular pentagon with the 
anterior angle somewhat produced; body truneate behind, widest in the middle; 
sides emarginate, angles rounded. Cytoplasm hyaline, finely granular in the 
centre of the cell, with a pharynx-lihe mark below the flagelhun. Stokes also 
remarks on this. Flagellum thiek, straight, a long trailer sometimes present. 
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Genus A NISONEMA Dujardin. 
ANISONEM# ACINUS Dagar ax., fiv. 18) 


Syn. .Üwisonema ovatum Maskell, Trans. N.Z. Inst., N.S., vol. 20, 1887, T. 
Lf. 8; Maskell gives long 204. Our specimens agree entirely with Dujardin's 
figure and description (op. cit., p. 345, Pl. iv. £f. 27; not PL v. as in the text). 
Senn’s figure. (Flagellata, p. 185, f. 1344) is quite different, being elliptical and 
attenuate slightly to each end. Dujardin’s dimensions, long. 20 to 3lj, just cover 
Maskell's and ours. The trailer is very long, quite three times the length of 
the body sometimes. 

Long. 30. lai. 18g. Rookwood; Lismore (260). 


ANISONEMA HEXAGONUM, n.sp. (Pl. 1x.. Mig? 19). 


Cellülae inaequaliter. hexagonae; in medio subquadralae; sursum el inferne 
tnangulari-eonicae; utroque polo acutae; lateribus rectis; uno latere Lransverse 
siriata. 

Long. e. 30, lat. 184. Duck Creek, Clyde; Guildford. 

Trregularly hexagonal, central part subquadrate; above and below triangu- 
lar-conical, ends pointed, sides straight, transversely siriale, apparently on one 
side only; flagellum and long trailer observed. 


War ELEGASSEm gers (CPLEOIXS- he 20). 


Quam forma typica longior et angusiior. 

Long. c. 40, lat. 10g. Duck Creek, Clyde; Guildford. 

The same general shape as the type. but longer and more slender. Both 
very rare, sizes onlv estimated. 


MUNEMA GRANDE (Eur) Stein mer he obs 


Long. e. 38, lat. 21, crass. e. 1034. Lismore (328). 

Syn. Bodo grandis Khr.; ef. Stein, T. xxiv, t 6—11, bnt his figures are 
not convincing and look too mneh like Anisonema acinus Duj. which lie gives 
as a synonym. That is, however, a wuch smaller species, only about half the 
size of this. Kents figures are copies of Stein's. except f. 30. (after Dutscelii). 
The laiter seems to represent our lorm. The subapieal groove, in which the 
trailer is inserted, is not conspicuous as in ul. acinus. The hinder part ol tie 
body often contains coloured masses of ingested food-stuffs and even whole 
organisms sueh as Trachelomonas. There is the usual stout straight flagellum. and 
very lone thick trailer, often three times the length of the body. The latter is 


compressed in side view. . 
Genus ENTOsSsIPHON Stein. 
ENTOSIPHON SULCATUM: Duj) Stem. (PI. ix, figs, 22). 


Long. 22, lat. ldg. Lismore. Hare. 
Syn. ctrisonema suleata Duj.. p. 345. Pl. iv.. f. 28. Senn gives long. 15—325, 
lat. 7—15,4. 
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EXPLANATION OF PLATES I.—1X. 
Plate i. 
Fig. 1.—Fotertodendrou petiolatum Stein (x 800). 


Fig. 2.— j E var. Abbott? (Stokes) mihi (x 800). 
Figs. 3, 4.—Salpingoeca ampullacea (A. Br.) Stein (x 1600). 

Fig. 5.— pa o var. cordata, n. var. (x 1600). 
Fig. 6.— " amphoridium var. australica mihi (x 1600). 
Hig: $.— = Seinii Kent (x 1600). 

Figs. 8, 9.— A oblonga Stein (x 2400). 


Fig. 10.—#odo edax Klebs (x 2400). 

Fig. 11.— ,.  sa/fams Ehr. (x 2400). 

Fig. 12.— Zrepomonas agilis Duj. (a) front, (6) side (x 2400). 

Fig. 13.—/7examila inflata Duj. (?) (x 2400). 

Figs. 14, 15.—Ochromonas aspera, n.sp., (a) side (x 2400). 

Fig. 16.— "5 cylindracea, n.sp., (a) side (x 2400). 

Figs.17-21.— Dinoóyron seriularía Ehr. (17, 19) two forms of lorica; (18) zooid; (20, 21) 
cysts; (all x 1200). 





Figs. 22, 23.— Dinobvron sertularía var. angulatum Seligo, two forms, (x 1200). 

Figs. 24, 25.— ü cylindricum var. divergens (Imhof) Lemm. (x 1200). 

Figs. 26, 27.— T ulriculus (Ehr.) Klebs, two forms, (x 1600). 

Figs. 28, 29.— X var. Tabellariae Lemm., (28) five individuals joined 


by the dises of their pedicels (x 1600) ; (29) eyst (x 1200). 
Plate ii. 


Figs. 1, 2.—/Val/omonas acaroides Perty; (1) young form, type (x 800); (2) mature form 


(x 1200). 
Fig. 3.—A/allomonas splendens (G. S. West) Playf. (x 1200). 
Fig. 4.— A 5 var. pusilla, n. var. (x 1200). 
Fig. 5.— m australica, n.sp. (x 1600). 
Fig. 6. a os v. gracillima, n. var. (x 1600). 
Figs. 7, 8.— ,, - v. subglobosa, n. var. two stages of growth, (x 1200). 
Fig. 9.— > ftlomesa Stokes (x 1600). 
Fig. 10. — o a var. curia, n. var. (x 1600). 


Fig. 11.—Phaeococcus planktonicus W. & G. S. West (x 320) (a) simple zooid (x 960). 
Figs. 12-14.—Scintilia chlorina, n.sp. ; (12) x 2400, (13, 14) x 1600. 

Fig. 15.— i splendida, n.sp. (x 800). 

Figs. 16-18.—Synura virescens (Bory), three forms ; (all x 1600). 

Figs. 19-22.—Chilomonas paramecium Ehr., four forms; (all x 1600). 

Fig. 23.— Cx. yptomonas ovata Ehr. (x 800). 


Fig. 24.— - ampulla, n.sp. (x 800). 
Fig. 25.— Y maxima, n.sp. (x 800). 
Fig. 26.— 2 Nordstedtit (Hausg.) Senn. (x 1600). 
Fis. 27.— 5 gemma, n.sp. (x 1600). 
Fig. 28.— P oblonga, n.sp. (x 1600). 
Plate iii. 


Fig. 1.—Eutreptia viridis Perty (x 560). 

Fig. 2.—Colacium vesiculosum (Ehr.) Stein (x 1200). 

Fig. 3. Ec n: forma, cf. Stein, T. xxi., £.31,32 (x 1200). 
Pigs. 4-.—— efongatunt, n.sp. (4) x 1200, (5,6) x 2400. 

Fig. 7.—Auglena viridis Ehr., large cylindrical form (x 1200). 

Figs. 8, 9.— , sociabilis Daugeard (x 800). 

Figs. 10, 11.—,, amblyophis (Ehr.) mihi (x 400). 

Figs. 12, 13.—,, deses Ehr. (13) another form of head (x 960). 

Fig. 14.— a e developing out of the vegetative cell (x 800). 








144 AUSTRALIAN FRESHWATER FLAGELLATES, 


Fig. 15..Auglena deses var. minuta, n. var. (x 1200). 


Fig. 16.— 3 » var. txlersmedia Klebs (x 1200). 

Fig. 17.— — ,, oxyurus Sehmarda (x 300). 

Fig. 18.— sS 0. Var. Řelicoidea (Bernard) mihi (x 300). 
Pree — I So var.eracilé ina, n. var. (x 400). 


Plate iv. 
Fig. ]. /uglena tripleris (Duj.) Klebs. (x 480). 


Fig. 2. 5 spirogyra (Ehr.) (x 800). 

Fig. 3.— - with granules forming here and there (x 400). 
Fig. 4. " " var. elegans, n. var. (x 800). 

Fig. 5. » acus Ehr.; our nearest form (x 600). 

Fig. 6.— T acutissima Lemm. (x 600). 

Figs.7,8.— ,, T var. Parza, n. var. (7) x 1200, (8) x 800. 
Figs. 9-11.— ,, pisciformis Klebs. (x 1200). 

Fig. 12. T fexta (Duj.) Senn, showing striae (x 800). 

Fig. 18.— T T var. ovala, n. var. (x 960). 

Fig. I4 — » I var. 0besd , n. var. (x 525). 

Figs. 15, 16.—,, e var. óullafa, n. var. (15) x 525, (16) x 1200. 
Big. 27. T gullula,n.sp. (x 1200). 

Fig. 18.—. T" 2 var. elong afa, n. var. (x 1200). 

Fig. 19. 4 vivida, n.sp. (x 1800). 

Figs. 20, 21—.. pusilla, n.sp. (20) x 1600, (21) x 1800. 

Fig. 22. I 3c var. longa, n. var. (x1200) 

Fig. 23.— 3 sp. ? (x 1200). 


Plate v. 
Fig. 1.—PAacus pleuronectes (Müller) Duj. (x 800). 








Fig. 2.— ^ $ var. ninulus, n. var. (x 800). 
Fig. 3. 3 T var. ausiralis, n. var. (x 480). 
Fig. 4.— A hispidulus (Eichwald) (x 1200). 

Fig. 5.— 2 monilala var. suecica Lemm. (x 1200). 
Fir. 6.— T longicauda (Ehr.) Dnj. (x 400). 

Fig. 7.- T E var. Lemm. (x 800). 


Figs. 8-11.— ., lrigueier (Ehr.) Duj. (x 960). 
Figs. 12, 13.—,, inflalus, n.sp. (x 1600) 


Fig. 14.— E [isutoremnsis, n.sp. (x 960). 

Fig. 15.- 2 pyrum var. ovalus, n. var. (x 1600). 

Fig. 16. T P var. qusiralicus mihi. (x 960). 
Fig: 17.— T var. rudicula, n. var. (x 1200). 
Fig. 18 Cryploelena australis, n.sp. (a) side; (x 1600). 
Fig. 19. - phacoidea , n.sp. (x 1800). 


Plate vi. 


Fig. 1.- Lepocinclis Sieinti var. suecica Lemm. (x 1200). 


Fig. 2.— = sphagnicola Lemm. (?); (x 1200). 

Figs. 3, 4. A cymbiformis, n. sp. (x 1200). 

Figs. 5, 6.— vs capitata, n.sp. (9) x 1200, (6) x 800. 

Ipsi, 5 - 5 costala, n.sp. (x 1600). 

loy... 9.— L T v. obesa, n. var. (x 1600). 

Figs. 10, 11.— ,, pa-xilliformis, n.sp. (x 800). 

Fig. 12.— Trachelomonas volvocina var. plaukionica, n. var. (x 1200). 

Fig. 13.— E » var. scabra, n. var. (x 1200). 

Fig. 14.— E 2 var. covonel/a, n. var. (a) another eollarette; (x 1600). 
Fig. 15.— T x var. Pus/ulosa, n.var (x 1200). 
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Fis. 16. -Zrachelonionas botanica var. borealis, n. var. (x 800). 


Fi. 95. — 
Fig. 26.— 
Fig. 27.— 


Fig. 25. 
Figs. 29, 30.- 


ovalis Playf. (17) with discoid chloroplasts, (18) chlorophyll 

irregnlarly reticulated (x 1200). 

teres Maskell, forma. (a.b.c) three other forms of collar (x 1200). 

bulla var. australis Playf. (x 800). 

oblonga Lemm. (x 1600). 

putcherriia var. minor Playf. (x 1200). 

Voron var, sufcala, n. var. (x 120). 

ampullufa viw. major Playf.; a serohiculate form with zooid. 
(x 1200). 


Ar var. rzacilis, n. var. (x 1200). 
e: var. elliptica, n. var. (x 1200). 


clavata var. subarimata Playf., a lorica with reticulate surface, 
and zooid. (x 1200). 

eurystoma vay. parva, n. var. (x 1800). 

coronata, nkp. (x 1200). 


Plate vi. 


Fig. l. 7rachelomonas splendida, n.sp. with zooid showing internal structure and dif- 


Fig. 2.- 
Fig. 3.— 
Fig. 4. -- 


Fig. 5. 


Fig. 6.— 
Fig. 7.— 
Fir. 8. 


Fig. 9. 

Fig. 10. 

Fig. 11.— 
Figs. 12-14. — 


Fig. ga v 


Fie. 16 
Pie T: 
Fig. I8. 


* ms 
- 
Ja 


s d: 
2 


J 





T) cr T 
— — 
a7 4 


= 
— 





F 


= = 
— pe ox 


Tada gs 509 


= 
a 43 
as 





Fig 
nou 
Pig. 12.— 
Fig. 13. 


,* 


» 


, 


,* 


fused ehlorophyll. (x 1050). 
bacittifera var. minima Playf. (x 1600). 
2» var. globulosa, n. var. (x 1200). 
armata var. glabra Playf., showing zooid with reticulate chloro- 
phyll (x 960). 
hs var. duplex Playf., form with pointed, not bacillar. 
anterior awns. (x 800). 
paucispinosa, n. sp. (x 1600). 
scabra var. cordata Playf. forma. (x 1600). 
acuminata var. amphora Playt. zooid with ditfused chlorophyll. 
(x 960). 
urceotata Stokes with zooid. (x 800). 
Girardiana var. glabra, n. var. with zooid. (x 1200). 
hesperta, n.sp. (x 1600), 
napiformis var. brevicottis, n. var. (12) showing zooid, x 800. 
(13, 14) other forms of neck, x 1200. 
Cunedía, n.sp. (x 1200). 


gibberosa var. longicollis, u. var. (x 1200). 


" var. fmiida, n. var. (x 960). 
rotundata mihi. (x 960). 
lanceolata, n.sp. (19) from Parramatta; (20) from Lismore 
(x 1200). 
spiralis, n.sp. (x 1200). 
Lismorensis var. mirabilis Playf., characteristic spine. 


Plate viii. 


-—Menoidium pellucidum Perty, type. (x 1200). 

inflatum mihi. (x 800). 

acutissinum, nsp. (x 600). 

gracile, n.sp. (x 800). 

incurvum Fresenius (x 1800). 

tortuosum (Stokes) Senn, three specimens (x 800). 

e 8.— Distig ma proteus var. clavatum mihi. (x 800). 

g. 9.—Astasta margaritifera Schmarda. (x 1800), 

.10. Sphenomonas quadrangularis var. cruciformis, u. var. (a) end view. (x 1600). 
australis, n.sp.; (a) end view. (x 1600). 


= var. elli plica, n. var. (x 1600). 
"S var. rhomboidea, n. var. (x 1600). 
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Figs. 14, 15.— „, feres Stein (14) type x 2400; (15) form x 1900. 
Figs. 16, 17.— .. Y var. pyriformis, n. var. (16) x 2400; (17) x 1600. 
Fig. 18.— - e form, with incipient ridges. (x 1600). 


Figs. 19, 20..— ., /riquetra, n.sp. (20) type x 1200; (19) var. cuneafa n. var. x 1200. 
(a, a) end views. 
Fig. 21.— Zropidocyphus ocfocostatus Stein (?) aide view (x 1600). 


Plate ix. 
Fig. 1.—Sphenomonas excavata, n.sp. (a) side. (6) end (x 1200). 
Fig. 2.— T spiratis, n.sp. (x960). 
Fig. 3.— T a var. augusta, n. var. (x 960). 
Figs. 4, 5. " mirabilis, n.sp. (x 1200). 
Fig. 6.—-Peranema tricophorum  (Ehr.), forma, (x 500). 
Fig. 7-9.— 5 €uiueatum , n.sp. (x 800). 


Figs. 10-13. Dis/ig ma proteus var. cfavaíun mihi, supposed young forms. (x 800). 
Fig. 14.—Peranema asperum, n.sp. (x 1200). 

Fig. 15.- X 25 var. rectang ufarc, n.var. (x 1200). 

Fig. 16. —Crceofus sabulosus (Stokes) Senn. (x 800). 

Fig. 17.— ZZeferonema acus Ehr. (x 800). 

Fig. 18.—Alaisonema acinus Duj. (x 1600). 


Fiz. 19. - T hexagonum, n.sp. (x 1600). 
Fig. 20.- " " var. e/eg ans, n. var. (x 1600). 
Fig. 21..- 4 grande (Ehr.) Stein (a) side. (x 1200). 


Fig. 22.— Eufosiphon sulcatum (Duj.) Stein (x 1600). 
Fig. 23.— Nofosoleuus pentagonus, n.sp. (x 1600). 


